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PREFACE  BY  THE  PUBLISHER. 


Gkeat  pains  have  been  taken  with  the  preaent  tnutabtaon, 
as  well  in  zegard  to  fidelitj  and  style,  as  in  what  maj  be 
termed  the  accessories.  In  addition  to  all  that  is  contained 
in  the  original  work,  it  comprises  an  interesting  riew  of 
ChimbonuBO,  finom  a  sketdi  by  Humboldt  himself;  a  fiie-simile 
of  the  author  s  handwriting;  head-lines  of  contents ;  transla- 
tions of  the  principal  Latin,  French,  and  Spanish  quotations  ;* 
a  Tcry  comi^ete  index ;  and  a  conTcrsion  of  all  the  foreign 
measurements.  It  was  at  first  intended  to  giro  both  the 
Icnreign  and  English  measurements,  in  juxta-position ;  but  this 
plan  was  abandoned  onperceiying  that  the  pages  would  become 
overloaded  with  figures,  and  present  a  perplexing  and  some- 
what  appalling  aspect,  without  affording  any  equivalent  advan- 
tage to  the  English  reader.  In  some  few  instances,  however, 
where  it  seemed  desirable,  and  in  all  the  parallel  tables, 
duplicate  measurements  have  been  inserted.  The  French 
toiset  are  converted  into  their  relative  number  of  English 
feet;  and  Gterman  miles,  whether  simple  or  square,  are  re- 
duced to  our  own.  The  longitudes  have  been  calculated  from 
Greenwidi,  ccmformably  to  English  maps,  in  lieu  of  those 
given  by  Humboldt,  which  are. calculated  from  Paris.  The 
degrees  of  temperature*,  instead  of  Reaumur* s,  are  Fahren- 
heit's, as  now  the  most  generally  recognised. 

It  here  becomes  neoesssary  to  say  something  of  the  trans- 

*  To  instance  a  few,  see  pp.  241,  245,  255,  259,  304,  320,  325,  326, 
dB6,  422,  424. 
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lators,  and  the  cause  of  so  much  unexpected  delay  in  producing 
this  volume;  the  more  so  as  many  of  the  subscribers  to  the 
Scientific  Library  have  expressed  an  interest  in  the  subject, 
owing,  in  some  measure,  to  a  controversy  which  arose  out 
of  my  previous  publication  of  Cosmos.  The  translation  was 
originally  entrusted  to  £.  C.  Otte,  with  an  agreement  as  to 
time,  according  to  which  I  had  every  reason  to  expect  that  I 
should  fulfil  my  engagement  to  publish  it  in  October  last,  or 
at  latest  in  November;  but,  after  much  of  the  manuscript  was 
prepared;  the  translator's  indisposition  and  subsequent  absence 
&om  London,  occasioned  a  serious  suspension.  In  this  di- 
lemma I  foimd  it  necessary  to  call  in  aid,  as  well  as  to 
assist  personally.  The  result  of  this  "co-operation  of  forces" 
will  no  doubt  prove  satisfactory  to  the  reader,  inasmuch  as 
every  sheet  has  been  at  least  trebly  revised,  and  it  is  hoped 
proportionably  improved.  In  addition  to  the  responsible 
translator,  my  principal  collaborateur  has  been  Mr.  E.  H. 
Whitelocke,  a  gentleman  well  qualified  for  the  task. 

All  the  measurements  are  calculated  by  the  scientific  friend, 
who  fulfilled  this  department  so  satisfactorily  in  my  edition  of 
Cosmos. 

The  translation  of  the  pretty  poem.  The  Parrot  of  Atures, 
(page  189,)  now  first  given  in  English,  is  contributed  by 
l^Ir.  Edgar  A.  Bowring. 

For  the  additional  notes  subscribed  "  Ed."  I  am  myself,  in 
most  instances,  responsible. 

Much  has  been  said,  pro  and  con,  about  the  sanction  of  the 
Author  to  the  several  translations  of  his  works.  My  answer 
has,  I  believe,  been  generally  considered  satisfactory  and 
conclusive.  I  have  now  only  to  add,  that  when  I  wrote  to 
Baron  Hiraiboldt,  more  than  a  year  and  a-half  ago,  presenting 
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without  intense  interest  and  considerable  instruction.  After 
feasting  on  the  highly  wrought  and,  it  may  be  said,  poetical 
descriptions,  written  in  the  Author's  earlier  years,  he  will 
turn  with  increased  zest  to  the  elaborate  illustrations,  which, 
in  a  separate  form,  are  brought  to  bear  on  every  subject 
of  the  text.  This  scientific  portion,  although  not  at  first  the 
most  attractive,  presents  many  delightful  episodes,  which  will 
amply  repay  the  perusal  of  even  those  who  merely  read  for 
amusement. 

HENRY  G.  BOHN. 

^ 

York  Street,  January,  1860. 
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AUTHOR'S   PREFACE, 

TO  THE  FIBST  EDITIOK. 


With  some  diffidence,  I  here  present  to  the  public  a  series 
of  papers  which  originated  in  the  presence  of  the  noblest 
objects  of  nature, — on  the  Ocean, — in  the  forests  of  the 
Orinoco, — in  the  Savannahs  of  Venezuela, — and  in  die  soli- 
tudes of  the  Peruvian  and  Mexican  Mountains.  Several 
detached  fragments,  written  on  the  spot,  have  since  been 
wrought  into  a  whole.  A  survey  of  nature  at  large,— proofe 
of  the  co-operation  of  forces, — and  a  renewal  of  the  enjojTnent 
which  the  immediate  aspect  of  the  tropical  countries  affords 
to  the  susceptible  beholder, — are  the  objects  at  which  I  aim. 
Each  Essay  was  designed  to  be  con^lete  in  itself;  and  one 
and  the  same  tendency  pervades  the  whole.  This  a^hetic 
mode  of  treating  subjects  of  Natural  History  is  fraught  with 
great  difficulties  in  the  execution,  notwithstanding  the  mar- 
vellous vigour  and  flexibility  of  my  native  language.  The 
wonderful  luxuriance  of  nature  presents  an  accumulation  of 
separate  images,  and  accumulation  disturbs  the  harmony  and 
effect  of  a  picture.  When  the  feelings  and  the  imagina- 
tion are  excited,  the  style  is  apt  to  stray  into  poetical  prose. 
But  these  ideas  require  no  amplification  here,  for  the  fol- 
lowing pages  afford  but  too  abundant  examples  of  such  devia- 
tions and  of  such  want  of  unity. 

Notwithstanding  these  defects,  which  I  can  more  easily 
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perceive  than  amend,  let  me  hope  that  these  "  Views  "  may 
afford  the  reader,  at  least  some  portion  of  that  enjoyment 
which  a  sensitive  mind  receives  from  the  immediate  contem- 
plation of  nature.  As  this  enjoyment  is  heightened  by  an 
insight  into  the  connection  of  the  occult  forces,  I  have  sub- 
joined to  each  treatise  scientific  illustrations  and  additions. 

Everywhere  the  reader's  attention  is  directed  to  the  per- 
petual influence  which  physical  nature  exercises  on  the  moral 
condition  and  on  the  destiny  of  man.  It  is  to  minds 
oppressed  with  care  that  these  pages  are  especially  con- 
secrated. He  who  has  escaped  from  the  stormy  waves  of 
life  will  joyfully  follow  me  into  the  depths  of  the  forests,  over 
the  boimdless  steppes  and  prairies,  and  to  the  lofty  summits 
of  the  Andes.  To  him  are  addressed  the  words  of  t£e  chonis 
who  preside  over  the  destinies  of  mankind : 

On  the  mountains  is  freedom !  the  breath  of  decay 

Never  sullies  the  fresh  flowing  air ; 
Oh!  nature  is  perfect  wherever  we  stray; 

'Tis  man  that  deforms  it  with  care.* 


*  These  lines  are  from  Schiller's  Bride  of  Masina,  as  translated  by  A.  Lodge,  Esq. 
See  Schiller's  works  (Bohn's  ed.)  vol.  iii.  p.  509. 


AUTHOR'S  PREFACE, 

TO  THE  SECOND  AND  THIKD  EDITIONS. 


The  twofold  object  of  this  work,— an  anxious  endeavour 
to  heighten  the  enjoyment  of  nature  by  Tirid  representations, 
and  at  the  same  time  to  increase,  according  to  the  present 
state  of  science,  the  reader's  insight  into  the  harmonious 
co-operation  of  forces, — ^was  pointed  out  by  me  in  the 
preface  to  the  first  edition,  nearly  half  a  century  ago.  I  there 
alluded  to  the  several  obstacles  which  oppose  themselves  to  the 
sesthetic  treatment  of  the  grand  scenes  of  nature.  The  com- 
bination of  a  literary  and  a  purely  scientific  aim,  the  desire  to 
engage  the  imagination,  and  at  the  same  time  to  enrich  life 
with  new  ideas  by  the  increase  of  knowledge,  render  the  due 
aiTangement  of  the  sepai*ate  parts,  and  what  is  required  as 
unity  of  composition,*  difficult  of  attainment.  Notwithstand- 
ing these  disadvantages,  however,  the  public  have  continued  to 
receive  with  indulgent  partiality,  my  imperfect  performance. 

The  second  edition  of  the  Views  of  Nature,  was  published 
by  me  in  Paris  in  1826.  Two  papers  wore  then  added,  one, 
"An  inquiry  into  the  structure  and  mode  of  action  of  Volcanos 
in  different  regions  of  the  earth;"  the  other,  "Vital  Force,  or 
The  Rhodian  Genius."    Schiller,  in  remembrance  of  his  youth- 
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ful  medical  studies,  loved  to  converse  with  me,  during  my 
long  stay  at  Jena,  on  physiological  subjects.  The  inquiries 
in  which  I  was  then  engaged,  in  preparing  my  work  '*  On  the 
condition  of  the  fibres  of  muscles  and  nerves,  when  irritated 
by  contact  with  substances  chemically  opposed,"  often  im- 
parted a  more  serious  direction  to  our  conversation.  It  was 
at  this  period  that  I  wrote  the  little  allegory  on  Vital  Force, 
called  The  Rbodian  Genius.  The  predilection  which  Schiller 
entertained  for  this  piece,  and  which  he  admitted  into  his 
periodical,  Die  Horen,  gave  me  courage  to  introduce  it  here. 
My  brother,  in  a  letter  which  has  recently  been  published 
(William  von  Hmnboldt's  Letters  to  a  Female  Friend,  vol. 
ii.  p.  39),  delicately  alludes  to  the  subject,  but  at  the 
same  time  very  justly  adds ;  "  The  development  of  a  physio- 
logical idea  is  exclusively  the  object  of  the  essay.  Such 
semi-poetical  clothings  of  grave  truths  were  more  in  vogue 
at  the  time  this  was  written  than  they  are  at  present." 

In  my  eightieth  year  I  have  still  the  gratification  of  com- 
pleting a  third  edition  of  my  work,  and  entirely  remoulding 
it  to  meet  the  demands  of  the  age.  Almost  all  the  scientific 
illustrations  are  either  enlarged  or  replaced  by  new  and  more 
comprehensive  ones. 

I  have  indulged  a  hope  of  stimulating  the  study  of  nature, 
by  compressing  into  the  smallest  possible  compass,  the 
numerous  results  of  careful  investigation  on  a  variety  of 
interesting  subjects,  with  a  view  of  shewing  the  importance 
of  accurate  nimierieal  data,  and  the  necessity  of  comparing 
them  with  eiujh  other,  as  well  as  to  check  the  dogmatic 
smattering  and  fiishionable  scepticism  which  have  too  long 
Inrevailed  in  the  so-called  higher  circles  of  society. 

My  expeditton  into  n<nrthem  Asia  (to  the  Ural,  the  Altai, 
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and  the  shores  of  the  Caspian  Sea)  in  the  year  1829,  with 
Ehrenberg  and  Gustavus  Rose,  at  the  command  of  the  Em- 
peror of  Russia,  took  place  between  the  second  and  third 
editions  of  my  work.     This  expedition  has  essentially  con* 
tributed  to  the  enlargement  of  my  views  in  all  that  con- 
cerns the  formation  of  the  earth*s  surface,  the  direction  of 
mountain-chains,  the  connexion  of  the  Steppes  and  Deserts, 
and  the  geographical  distribution  of  plants  according  to  ascer- 
tained influences  of  temperature.     The  ignorance  which  has 
so  long  existed  respecting  the  two  great  snow-covered  moun- 
tain-chains,   the  Thian-schan  and   the    Kuen-liin,    situated 
between  the  Altai  and  Himalaya,  has  (owing  to  the  inju- 
dicious neglect  of  Chinese  sources  of  information)  obscured 
the  geography  of  Central  Asia,  and  propagated  fancies  in- 
stead of  facts,  in  works  of  extensive  circulation.     Within 
the  last   few  months  the   hypsometric   comparisons  of  the 
culminating  points   of  both  continents  have  imexpectedly 
received  important  and  corrective  illustration,  of  which  I  am 
the  first  to  avail  myself  in  the  following  pages.    The  measure- 
ment (now  divested  of  former  errors)  of  the  altitude  of  the 
two  mountains,  Sorata  and  Illimani,  in  the  eastern  chain  of 
the  Andes  of  Bolivia,  has  not  yet,  vrith  certainty,  restored  the 
Chimborazo  to  its  ancient  pre-eminence   among  the  snowy 
moimtains  of  the  new  world.     In  the  Himalaya  the  recent 
barometric    measurement    of    the    Kinchin-jinga    (26,438 
Parisian,  or  28,178  English  feet)  places  it  next  in  height 
to  the  Dhawalagiri,  which  has  also  been  trigonometrically 
measured  with  greater  accuracy. 

To  preserve  uniformity  with  the  two  former  editions  of  the 
Views  of  Nature^  the  calculations  of  temperature,  unless 
where  the  contrary  is  stated,  are  given  according  to  the 
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eighty*  degrees  thermometer  of  Reamur.  The  lineal  measure- 
ment is  the  old  French,  in  which  the  toise  is  equivalent  to  six 
Parisian  feet.  The  miles  are  geographical,  fifteen  to  a 
degree  of  the  equator.  The  longitudes  are  calculated  from 
the  first  meridian  of  the  Parisian  Observatory. 


Berlin,  March,  1849. 
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Ocean  at  the  mouth  of  the  Ganges ;  Kuen-lUn,  already  recognized  by 
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northerly  chains  of  Nan-schan  and  SLilian-sclum,  through  the  mountain 
node  of  the  "Starry  Sea,"  the  Hindoo  Cush  (the  Paropanisus  and 
Indian  Caucasus  of  Uie  ancients),  and,  lastly,  through  the  chain  of  the 
Demavend  and  Persian  Elburz,  as  far  as  Uie  Taurus  in  Lycia.  Not. 
&r  from  the  intersection  of  the  Kuen-llin  by  the  Bolor,  the  corre- 
sponding direction  of  the  axes  of  elevation  (inclining  from  east  to  west 
in  the  Kuen-lUn  and  Hindoo  Cush,  and  on  the  other  hand  south-east 
and  north-west  in  the  Himalaya)  proves,  that  the  Hindoo  Cush  is  a 
prolongation  of  the  Kuen-lUn,  and  not  of  the  Himalaya  which  is  asso- 
ciated to  the  latter  in  the  manner  of  a  gang  or  vein.  The  point  where 
the  Himalaya  changes  its  direction,  that  is  to  say,  where  it  leaves 
its  former  east-westerly  direction,  lies  not  far  from  81°  east  long.  The- 
Djawahir  is  not,  as  has  hitherto  been  supposed,  the  next  in  altitude  to« 
the  Dhawalagiri,  which  is  the  highest  summit  of  the  Himalaya ;  for, 
according  to  Joseph  Hooker,  this  rank  is  due  to  a  mountain  lying  in  the 
meridian  of  Sikhun  between  Butan  and  Nepaul,  called  the  Kinchii\jing^ 
or  Kintschin-Dschunga.  This  mountain  (Kinchinjinga)  measured  by 
Col.  Waugh,  Director  of  the  Trigonometrical  Survey  of  India,  has  for  its 
western  summit  an  altitude  of  28,178  feet,  and  for  its  eastern  27,826  feet, 
according  to  the  Journal  of  the  Asiatic  Soc.  of  Bengal,  November, 
1848.  The  mountain,  now  considered  higher  than  the  Dhawalagiri,  is 
represented  in  the  engraving  to  the  title-page  of  Joseph  Hooker^s 
splendid  work,  Tlie  Rhododendrons  ofSikkim  Himalaya^  1849.  Deter- 
mination of  the  snow-limits  on  the  northern  and  southern  slopes  of  the 
Himalaya;  the  former  lies  in  the  mean  about  3620  up  to  4900  feet 
higher.    New  statements  of  Hodgson.    But  for  tiie  remarkable  distri- 
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already  known  to  Sir  Humphiy  Gilbert  in  1560.  Influence  of  the  Gulf- 
stream  on  the  climate  of  Scandinavia.  How  it  contributed  to  tho 
discovery  of  America.  Instances  of  Esquimaux,  who,  favoured  by 
north-west  winds,  have  been  carried,  through  the  returning  easterly 
inclined  portion  of  the  warm  gulf-stream,  to  the  European  coasts.  In- 
formation of  Cornelius  Nepos  and  Pomponius  Mela  respecting  Indians^ 
whom  a  King  of  the  Boii  sent  as  a  present  to  the  Gallic  Proconsul 
Quintus  Metellus  Celer ;  and  again  of  others  in  the  times  of  the  Othos, 
Frederick  Barbarossa,  Columbus,  and  Cardinal  Bembo.  Again,  in 
the  years  1682  and  1684,  natives  of  Greenland  appeared  at  the  Oi^ey 
Iflhmds— pp.  120-125. 

Effects  of  lichens  and  other  cryptogamia  in  the  frigid  and  tempe- 
rate zones,  in  promoting  the  growth  of  the  larger  phanerogamia.  In 
the  tropics  the  preparatory  ground-lichens  often  find  substitutes  in  the 
oleaginous  plants.  Lactiferous  animals  of  the  New  Continent;  the 
Llama,  Alpaca,  and  Guanaco — pp.  125-128.  Culture  of  farinaceous 
grasses — pp.  128-131.  On  the  earliest  population  of  America— pp. 
131-134. 

The  coast-tribe  the  Guaranes  (Warraus),  and  the  littoral  palm  Mau- 
ritia,  according  to  Bembo,  Baleigh,  Hillhouse,  Eobert  and  Richard 
Schomburgk— pp.  134-136. 
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Phenomena  produced  in  the  Steppe  by  a  long  dronght.  Sand- 
Epoata,  hot  ninda,  dei^eptirc  images  by  nGrial  refraction  (mirage).  The 
awaking  of  eroeodilea  and  tortoises  after  a  long  Humnicr  sleep — pp. 
138-11 2. 

Olomaks.  General  conBidemtionB  respeetiug  the  earth-eating  of  cer- 
tain tribes.    Unctnoos  and  InfuBorial  cartha— pp.  1*2-146. 

Carved  Figures  on  rocka,  nhich  form  a  helt  rutming  east  and  west 
from  the  Bupunuri,  Esaequibo,  and  moaatsins  of  Paearaima,  to  the 
BolitudoB  of  l£c  CoBsiquiare.  Earliest  obaervation  (April,  ITIH)  of  Bueh 
traeet)  of  an  ancient  civilization,  in  the  anpubliBbed  travels  of  the 
Surgeon  Nicolas  Hortamann,  of  Hildesheim,  foimd  among  d'Anville'a 
papers — pp.  147-151. 

The  vegetable  poison  Curare,  or  Urari — pp.  151-152. 
ON    THE    CATARACTS  OF  THE  OHINOCO,  NEAR  ATUHES 
AND  MAYPURE3 pp.  153-173. 

The  Orinoco,  general  view  of  its  course.  Ideas  excited  in  the  mind 
of  Columbus  on  beholding  its  mouth.  Its  onknown  sources  lie  to  the 
east  of  the  lofty  Duida  and  of  the  thickets  of  BerthoUetia.  Cause  of  the 
principal  bends  of  the  river— pp.  153-162.  The  Falls,  llaudal  of 
Haypurca,  bounded  by  four  streams.  Former  state  of  the  region.  In- 
sular form  of  the  rocks  Ecri  and  Geo.  Grand  spci^laele  dieplaj'ed  on 
descending  the  hill  Manimi.  A  foamiag  sar^e,  several  miles  in  ex- 
tent, suddenly  presents  itself  to  view.  Iron-lilack  massed  of  tower- 
like rocks  rise  precipitately  from  the  bed  of  the  river;  the  summits 
of  the  lofty  palms  pierce  through  the  clouds  of  vapoury  spray— pp. 
162-168. 

Randal  of  Atures,  another  island-worid.  Rock-dykes,  connecting  one 
island  with  the  other.  They  are  the  reaort  of  the  pugnacious,  golden- 
coloured  rock  manakin.  Some  parts  of  the  river-bed  in  the  cataracts 
are  dry,  in  consequence  of  the  waters  having  formed  for  themselves 
a  channel  through  subterraueBu  cavities.  Visit  to  these  parts  on  the 
approach  of  night,  during  a  heavy  thunder-storm.  VuBuspocted  pro- 
pinquity of  crocodiles— pp.  168-171.  The  celebrated  cave  of  Ataruipe, 
the  grave  of  an  extmct  tribe — pp.  171-173. 
HolRNTinC  iLLIiaTBiTIOJfS  ABD  ADDmOSil  ...         pp.  174-lBO. 

Abode  of  the  river-cow  {TYichecua  Manatt)  in  the  sea,  at  the  spot 
where,  in  the  Oulf  of  Xagua  on  the  southern  coast  of  the  Island  of  Cuba, 
springs  of  fresh  water  gush  forth— pp.  17*,  175. 

Geographical  illustration  of  the  sources  of  the  Orinoco — pp.l7o-179. 

Juvia  (Berlfiollelia),  a  Lecythidea,  remarkable  as  on  instance  of  lofty 
organic  development.  Haulm  of  an  Aruudinaria  upwards  of  sixteen  feet 
from  joint  to  joint — pp.  179-180. 

On  the  Cibuloos  I^ake  Parimo  -pp.  180-188. 

The  Parrot  of  Atures,  a  poem  by  Ernst  Curtius.     The  bird  lived 
in  MaypurcB,  and  the  natives  declared  that  he  wa.^  not  understood,  be- 
'ic  spoke  the  Unguage  of  the  oitinct  Aturian  tribe— pp.  183-190. 
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NOCTUBNAL    LIFE    OF    ANIMALS     IN    THE    PRIMEVAL 
FOREST pp.  191>20L 

Difference  in  the  richness  of  languages  aa  regards  precise  and  definite 
words  for  cliaracterizing  natural  phenomena,  such  as  the  state  of  Tege> 
tation  and  the  forms  of  plants,  th«  contour  and  grouping  of  clouda,  the 
appearance  of  the  earth's  sur&ce,  and  the  shape  of  mountains.  Lots 
wMch  languages  sustain  in  such  ezpressiye  words.  The  misinterpreta- 
tion of  a  Spanish  word  has  enlaiged  mountain-chains  on  maps,  and 
created  new  ranges.  Pbdceval  Fobbst.  Frequent  misuse  of  this 
term.  Want  of  uniformity  in  the  association  of  the  arboral  speciee 
is  characteristic  of  the  forests  within  the  tropics.  Causes  of  their  im- 
perviousness.  The  Climbing  plants  {Lianes)  often  form  but  a  yery 
inconsiderable  portion  of  the  underwood — pp.  191-196. 

Aspect  of  the  Rio  Apure  in  its  lower  course.  Margin  of  the  forest 
fenced  like  a  garden  by  a  low  hedge  of  Sauso  {Hennesia).  The  wild 
animals  of  the  forest  issue  with  their  young  through  solitary  gaps,  to 
approach  the  riyer-side.  Herds  of  large  Capybarae,  or  Cavics.  Fresh- 
water dolphins — pp.  106-199.  The  cries  of  wild  animals  resound 
through  the  forest.  Cause  of  the  nocturnal  noises  —  pp.  199-200. 
Contrast  to  the  repose  which  reigns  at  noontide  on  very  hot  days  within 
the  tropics.  Description  of  the  rocky  narrows  of  the  Orinoco  at  the 
Baragnan.  Buzzing  and  humming  of  insects;  in  every  shrub,  in  the 
cracked  bark  of  trees,  in  the  perforated  earth,  furrowed  by  hymen- 
opterous  insects,  life  is  audible  and  manifest — pp.  200-201. 

SciENTiFio  Illustbatiovs  AND  Additiozts  .  .  pp.  202-203. 
Characteristic  denominations  of  the  surface  of  the  earth  (Steppes^ 
Savannahs,  Prairies,  Deserts)  in  the  Arabic  and  Persian.  Richness  of 
the  dialects  of  Old  Castile  for  designating  the  forms  of  mountains. 
Fresh-water  rays  and  fresh-water  dolphins.  In  the  giant  streams  of 
both  continents  some  organic  sea-forms  are  repeated.  American  noc- 
turnal apes  with  cat's  eyes;  the  tricoloured  striped  Douroucoali  of  the 
Cassiquiare— pp.  202-203. 

HiPSOMETBic  Addenda pp.  204-209. 

Pentland's  measurements  in  the  eastern  mountain-chain  of  Bolivia. 
Volcano  of  Aconcagua,  according  to  Fitz-Roy  and  Darwin.  Western 
mountain-chain  of  Bolivia — pp.  204-205.  Mountain  systems  of  North 
America.  Rocky  Mountains  and  snowy  chain  of  California.  Laguna 
de  Timpanogos—pp.  205-207.  Hypsometric  profile  of  the  Highland  of 
Mexico  as  far  as  Santa  Fe— pp.  207-209. 

IDEAS  FOR  A  PHYSIOGNOMY  OF  PLANTS   .        pp.  210-2ai. 

Universal  profusion  of  life  on  the  slopes  of  the  Jiighest  mountain 
summits,  in  the  ocean  and  in  the  atmosphere.  Subterranean  Flora. 
Siliceous-shelled  polygastrica  in  masses  of  ice  at  the  pole.  Podureltl» 
in  the  ice  tubules  of  the  glaciers  of  the  Alps ;  the  glacier-flea  {Deaoria 
gladcUis),    Minute  organisms  of  the  dust  fogs — pp.  210-213. 
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History  of  the  yegetable  covering.  Gradual  extension  of  vegeta- 
tion, over  the  naked  crust  of  rock.  Lichens,  mosses,  oleaginous  plants. 
Cause  of  the  present  absence  of  vegetation  in  certain  districts. — pp.  213 
-220. 

Each  zone  has  its  peculiar  character.  All  animal  and  vegetable  con- 
formation is  bound  to  fixed  and  ever-recurring  types.  Physiognomy 
of  Nature.  Analysis  of  the  combined  effect  produced  by  a  region. 
The  individual  elements  of  this  impression.  Outline  of  the  mountain 
ranges;  azure  of  the  sky;  shape  of  the  clouds.  That  which  chiefly 
determines  the  character  is  the  vegetable  covering.  Animal  organiza- 
tions are  deficient  in  mass;  the  mobility  of  individual  species,  and 
often  their  diminutiveness,  conceals  them  from  view — pp.  220-223. 

Enumeration  of  the  forms  of  Plants  which  principally  determine  the 
physiognomy  of  Nature,  and  ithich  increase  or  diminish  from  the 
equator  towards  the  Pole,  in  obedience  to  established  laws— 
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Banana  form 

Malvaceae 

Mimosae   . 

Ericeae 

Cactus  form 

Form  of  Orchideae 

Casuarinae 

Acicular-leaved  Trees 

Pothos  form,  and  that  of  the  Aroideae 

Lianes  and  Climbing  plants 

Aloes 

Grass  form 

Ferns 

Lilies 

Willow  form 

Myrtles    . 

Melastomaceae 
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Illustrations, 
pp.  296-304 

p.  305 
pp.  306-307 
pp.  307-308 
pp.  308-310 
pp.  310-312 
pp.  312-313 
pp.  313-314 
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pp.  341-343 

p.  343 
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Enjoyment  resulting  from  the  natural  grouping  and  contrasts  of 
these  plant-forms.  Importance  of  the  physiognomical  study  of  plants 
to  the  landscape-painter— pp.  229-231. 

SciENTiPic  Illustrations  and  Additions     .        .        .      PP-  232-352. 

Organisms,  both  animal  and  vegetable,  in  the  highest  Alpine  regions, 
near  the  line  of  eternal  snow,  in  the  Andes  chain,  and  the  Alps;  insects 
*re  carried  up  involuntarily  by  the  ascending  current  of  air.  The  small 
£eld-mouse  {Hypudceus  nivalis)  of  the  Swiss  Alps.  On  the  real  height 
to'  which  the  Chinchilla  laniger  mounts  in  Chili— pp.  232-233. 

Lecideae,  Parmeliae  on  rocks  not  entirely  covered  with  snow;  but 
certain  phanerogamic  plants  also  stray  in  ^e  Cordillents  beyond  the 
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boundary  of  perpetual  saow,  thus  Sazifraga  Boossingaulti  to  15.773  feet 
above  the  level  of  the  sea.  Groups  of  phanerogamic  Alpine  plan  to  in  the 
Andes  chain  at  from  13,700  to  nearly  15,000  feet  high.  Species  of  Cul- 
eitium,  Espeletia,  Ranunculus,  and  small  moss-like  umbellifera,  Myrrhis 
andicola,  and  Fragosa  arctioides— pp.  233-234.  Measurement  of  Chim- 
borazo,  and  etymology  of  the  name — p.  234-236.  On  the  greatest 
absolute  height  to  which  men  in  both  continents,  in  the  Cordilleras  and 
tbe  Himalaya, — on  the  Chimborazo  and  Tarhigang — have  as  yet  ascended 
— ^p.  236. 

Economy,  habitat,  and  singular  mode  of  capturing  the  Condor 
{Cuntur,  in  the  Inca  lailj^uage)  by  means  of  palisades — pp.  237-239. 
tlse  of  the  Gallinazos  {Cathartea  urubu  and  C.  attra)  in  the  economy  of 
mature,  for  purifying  of  the  air  in  the  neighbourhood  of  human  dwell- 
ings; their  domestication— pp.  289-240. 

On  the  so-called  revivification  of  the  rotifera,  according  to  Ehrenbei^g 
and  Doy^re;  according  to  Payen,  germs  of  Ciyptogamia  retain  their 
power  of  reproduction  in  the  highest  temperature — pp.  240-241. 

Diminution,  if  not  total  suspension,  of  organic  functions  in  the 
winter-sleep  of  the  higher  classes  of  animals— p.  242.  Summer-sleep 
of  animals  in  the  tropics.  Drought  acts  like  the  cold  of  winter. 
Tenrecs,  Crocodiles;,  Tortoises,  and  East- African  Lepidosirens — pp. 
242-244. 

Pollen,  Fructification  of  Plants.  The  experience  of  many  years 
concerning  the  Ccelebogyne ;  it  brings  forth  mature  seeds  in  EngUuid 
without  a  trace  of  male  organs — pp.  244-245. 

The  phosphorescence  of  the  Ocean  through  luminous  animals  as 
well  as  organic  fibres  and  membranes  of  the  decomposing  animalcule. 
Acalephsi  and  Biliceous-shelled  luminous  infusoria.  Influence  of  ner- 
Tous  irritability  on  the  coruscation— pp.  245-250. 

Pentastoma,  inhabiting  the  lungs  of  the  rattle-snake  of  Cnmana*- 
p.  251. 

Bock-constructing  Coral  animals.  The  structure  surviving  the  archi- 
tects. More  correct  views  of  the  present  period.  Coast-reefs,  Reefs  sur- 
rounding islands  and  Lagoon-islands.  Atolls,  Coral  walls  inclosing  a 
lagoon.  The  royal  gardens  of  Christopher  Columbus,  The  Coral  Islands 
flouth  of  Cuba.  The  living  gelatinous  coating  of  the  calcareous  fabric 
of  the  coral-stems  allures  fishes  in  quest  of  food,  and  also  turtles. 
Angular  mode  of  fishing  with  the  Kemora,  Echeneia  NaucrcUea  (the 
little  angling  fish)— pp.  251-258. 

Probable  depth  of  the  coralline  structures — pp.  258-260.  Besides  a 
great  quantity  of  carbonate  of  lime  and  magnesia,  the  madrepores  and 
Astreae  contain  also  some  fluoric  and  phosphoric  acid— pp.  260-261. 
Oscillating  state  of  the  sea-bottom  according  to  Darwin — pp.  261-262. 

IrrupUons  of  the  sea.  Mediterranean  Sea.  Sluice-theory  of  Strato. 
Samothracian  legends.  The  Myth  of  Lyctonia  and  the  submerged 
Atlantis  ^pp.  262-266.      Concerning  the  precipitation  oi  clouds — 
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p.  266.  The  indurating  crnat  of  the  earth  while  giving  out  calorie. 
Heated  currenU  of  air,  wliich  in  the  primordial  period,  during  the  fre- 
quent corrugationH  of  tlie  jnounlainouB  strata,  and  the  upheaval  of 
lands,  have  poured  into  the  atmosphere  through  temporary  fieaurct 
and  ehaams— pp.  208-288. 

Coiossal  size  and  great  age  of  cerUin  genera  of  trees,  e.  g.,  tho 
dragou-tree  of  Orotsva  of  13,  the  Adansouia  digttata  (I^baL)  of  33 
feet  in  diameter.  Carved  characters  of  the  15th  ccatui?.  Adanaan 
assigns  to  certain  Baoliab-etema  of  Senegambia  an  age  of  from  £000  to 
eOOU  years— pp.  268-273. 

According  to  an  eatimate  based  on  the  numlier  of  the  annual  rings, 
there  arc  yews  (Taxus  baccata)  of  from  2600  to  3000  years  old.  WheUiei 
in  the  temperate  northeni  zone  that  part  of  a  tree  ffhich  faces  the  north 
has  narrower  ringa,  ae  Michael  Montaigne  asserted  in  15S1 1  Oigautio 
trees,  of  which  some  individuals  attain  a  diameter  of  above  20  feet  and 
an  age  of  several  centuries,  belong  to  the  most  opposite  natural  families 
—pp.  273-27*. 

Diameter  of  the  Mexican  Sobubortia  diaticha  of  Santa  Maria  del  Tula 
43,  of  the  oak  near  Saintes  (Dep.  de  la  Charente  inf.)  30  feet.  The 
a^  of  this  oalc  considered  by  its  annual  rings  to  bo  from  ISOD  to  2000 
years.  The  main  stem  of  the  rose-tree  (27  feet  high)  at  the  crypt  of 
the  church  of  Hildeahcim  is  800  years  old.  A  epccica  of  fucus,  Macra- 
cyatiB  pyrifcra,  attoiDa  a  length  of  more  than  S50  feci,  and  therefore 
eiceeds  all  the  conifeia  in  length,  not  excepting  tho  Sequoia  gigantea 
itself— pp.  274-276. 

InTcstigattonii  into  the  supposed  number  of  the  phanerogaDiic  species 
of  plants,  which  have  hitherto  been  doacribed  or  are  preserved  in  herba- 
riums. Numerical  ratios  of  plantrforms.  Discovered  laws  of  the  geogra- 
phical distribution  of  the  families.  Ratiosof  the  great  divisions:  of  the 
Crjptogamia  to  the  Cotyledons,  and  of  the  Monocotyledons  to  the  Dicoty- 
ledons, in  the  torrid,  temperate,  and  frigid  lonea.  Outlines  of  arith- 
metical botany.  Number  of  the  individuals,  predominance  of  social 
plants.  The  forma  of  organic  beings  stand  in  mutual  dependence  on 
each  otlier.  If  once  the  number  of  species  in  one  of  the  great  famiiies 
of  the  Olumaeesi,  Loguminosie,  or  Compotutee,  on  any  one  point  of  the 
earth,  be  Xnown,  an  approximative  conclusion  may  be  arrived  at  not 
only  as  to  the  number  of  all  tho  phanerogamia,  but  also  of  the  speciea 
of  all  remaining  plant-families  growing  there.  Connection  of  the 
nnmerica!  ratios  here  treated  on  iu  the  geographical  distribution  of  the 
bmilies,  with  the  direction  of  the  isothermal  lines.  Primitive  mystery 
in  the  dititribulioa  of  types.  Absence  of  Roses  in  the  southern,  and  of 
Calceolarias  in  the  northeni  xone.  Why  has  our  heath  (Calluna  vnl- 
garia),  and  why  have  onr  Oaks  not  progreaaed  eastwards  across  the  Ural 
into  Asia!  The  Tej^tAti on- cycle  of  each  species  requires  a  certain 
minimum  heat  for  its  due  organic  development— pp.  273-287. 

Analogy  with  the  numeric  laws  in  the  distribution  of  animal  forms. 
If  more  than  3S,000  species  of  phonatogamia  are  now  cultivated  in 
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Smope,  and  if  from  160,000  to  212,000  phAnerogamU  are  now  con- 
tained, described  and  undeacribed,  in  our  herbariums ;  it  is  probable 
that  the  number  of  collected  insects  scarcely  equals  that  number  of 
phanerogamia ;  whereas  in  individual  European  districts  the  insects 
ebUected  preponderate  in  a  threefold  ratio  over  the  phanerogamia — 
pp.  287-291. 

Considerations  on  the  proportion  borne  by  the  number  of  the  phane- 
rogamia actually  ascertained,  to  the  entire  number  existing  on  the 
globe— pp.  291-295. 

Influence  of  the  pressure  of  atmospheric  strata  on  the  form  and  life 
of  plants,  with  refer^ice  to  Alpine  vegetation — pp.  295-296. 

Specialities  on  the  plant-forms  already  enumerated.  Physiognomy 
of  plants  discussed  from  three  different  points  of  view:  the  absolute 
difference  of  the  forms,  their  local  preponderance  in  the  sum  total 
of  the  phanerogamic  Floras,  and  their  geogpraphical  as  well  as  climatic 
dispersion— pp.  296-346.  Greatest  height  of  arboral  plants ;  examples 
of  223  to  246  feet  in  Pinus  Lambertiana  and  P.  Douglasii,  of  266  in  P. 
Strobus,  of  300  feet  in  Sequoia  gigantea  and  Pinus  trigona.  All  these 
examples  are  from  the  noith-westem  part  of  the  New  Continent.  The 
Araucaria  excelsa  of  Norfolk  Island,  accurately  measured,  rises  only 
from  182  to  223  feet;  the  Alpine  palms  of  the  Cordilleras  (Ceroxylon 
andicola),  only  190  feet — pp.  822-824.  A  contrast  to  these  gigantic 
vegetable  forms,  presented  not  merely  by  the  stem  of  the  arctic  willow 
(Salix  arctica,  two  inches  in  height,)  stunted  by  cold  and  exposure  on 
the  mountains,  but  also  in  the  tropical  plains  by  the  Tristichahypnoides, 
a  phanerogamic  plant  whi(^  is  hardly  three  French  lines  (quarter  of  an 
inch)  in  height^  when  fully  developed — pp.  824-825. 

Bursting  forth  of  blossoms  from  the  rough  bark  of  the  Crescentia 
Cujete,  of  the  Gustavia  augusta,  from  the  roots  of  the  Cacao  tree.  The 
lai^st  blossoms  borne  by  the  Rafflesia  Amoldi,  Aristolochia  cordati;. 
Magnolia,  Helianthus  annuus — p.  348. 

The  different  forms  of  plants  determine  the  scenic  character  of  vege- 
tation in  the  different  zones.  Physiognomic  classification,  or  distribu- 
tion of  the  groups  according  to  external  facies,  is  from  its  basis  of 
arrangement  entirely  different  from  the  classification  according  to  the 
isystem  of  natural  families.  The  physiognomy  of  plants  is  based 
principally  on  the  so-called  organs  of  vegetation,  on  which  the  preser- 
Tation  of  the  individual  depends ;  systematic  botany  bases  the  classifi- 
cation of  the  i^itural  families  on  the  consideration  of  the  organs  of 
reproduction,  on  which  the  preservation  of  the  species  depends — 
pp.  348-352. 

ON  THE  STRUCTURE  AND  MODE  OF  ACTION  OF  YOLCANOS 
IN  DIFFERENT  PARTS  OF  THE  EARTH— pp.  353-375. 

Influence  of  travels  in  distant  lands  on  the  generalization  of  our  ideas 
and  on  the  progress  of  physical  orology.  Influence  of  the  conformation 
of  the  Mediterranean  on  the  earliest  ideas  respecting  volcanic  pheno- 
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m«i».— Co»CFAH*TiTB  OsoutoT  OF  VoLCiSos.  Periodical  retoni  of 
certuo  revoluUona  id  nature,  tht  ause  of  whicb  Uca  deep  in  the  iDterior 
□f  the  globe.  Proportion  of  the  height  of  toIcuiob  to  that  of  tbcir 
cone  of  aahes  in  the  Pichincha,  Peak  of  Tcoeriffe,  and  Vemiviiu. 
CbiingeB  in  the  height  of  Tolcanic  monntaia  gummita.  Meaenrementa 
of  the  margins  of  the  crater  of  Veeuriua  from  1773  to  1822  ;  the 
author's  mcaBuremeotji  embrace  the  period  from  1SU5  to  1822 — pp. 
353-366.  CircumBtaatiitl  description  of  the  eruption  in  the  nit;ht  be- 
tweeu  the  S4th  and  SEth  of  October,  1S22.  Falling  in  of  a  cone  of  ashes 
more  than  400  feet  high,  which  atood  in  the  interior  of  the  crater.  The 
eruption  of  ashes  from  tJie  24th  to  the  2Sth  of  October,  waa  the  moat 
memorable  unotif;  those,  of  which  authentic  accoanta  are  posaeeeed, 
aince  the  time  of  the  elder  Pliny — pp.  365-371. 

Difierenec  between  Tolcanoa  that  are  of  ver?  diverse  forma,  with 
permanent  ciltere,  and  the  phenomena  more  rareij  ohacrred  in  historic 
times,  in  which  tmcbjtic  mountsina  suddenly  open,  ejeet  lava  and  ashes, 
mnd  reeloae,  petliapa  for  ever.  The  latt.  r  phenomena  are  peculiarly 
instmetiTC  for  geogaos;,  because  they  remind  us  of  the  earliest  revolu- 
tions that  occurred  in  the  oscillating',  upheaved,  fissured  surface  of  the 
earth.  In  ancient  times  they  led  to  the  notion  of  the  Pyriphlegethon. 
Tolcaooa  arc  intermittent  earth-epringa,  the  resalt  of  a  permanent  or 
transitory  connection  between  the  interior  and  exterior  of  our  planet, 
the  result  of  a  reaction  of  the  still  fluid  interior  against  (he  crust  of  the 
MTth  i  hence  the  question  i«  useless,  ns  to  what  chemical  aubfltance  burns 
in  the  volcanos,  and  famishes  the  material  forcomhnation^pp,  3T1-3T3. 
The  primary  cause  of  subterranean  beat  is,  as  in  all  planete,  (he  for- 
mative process  itself,  the  separation  of  the  eougloiu crating  mass  from  a 
cosmic  vaporous  fluid.  Power  and  influence  of  the  calorific  radiation 
from  num  rous  deep  fissures,  unfilled  veins  in  the  primordial  world. 
Great  independence,  at  that  period,  of  the  climate  (atmoi'pheric  tempe- 
rature) in  respect  to  geographical  latitude,  the  position  of  the  planet 
townrds  the  central  h<5y.  the  sun.  Oreaniams  of  the  preient  tropical 
world  buried  in  the  icy  north— pp.  373-376. 
SeiEHitno  Illubtbatiokb  akd  Abdttioks       .        ,         .  pp.  378-379. 

Barometric  meaauremcnia  on  Vesuvius,  comparison  of  the  two  cratcr- 
margiusandtheUoccadel  Palo— pp.  370-379.  Increase  of  temperature 
with  depth,  being  1°  of  Fahrenheit  for  every  54  feet.  Temperatnre 
of  the  Artesian  well  in  Oeynhauson's  ^th  (New  Salt-works  neai 
Miaden),  at  the  greatest  depth  jet  reached  below  the  level  of  the  sea. 
^  early  as  the  third  centuiy  the  thermal  springs  near  Carthage  led 
Patricinsi  Bishop  of  Pertnea,  to  form  correct  anppositiona  respecting 
the  cause  of  calorific  increase  in  the  interior  of  the  carUi— p.  379. 
VITAL  FORCE,  OR  THE  EHODIAN  OENIOS;  AN  ALLEGORY. 
pp.  380-383. 

Illcbtrationb  akd  Note pp.  386-389. 

The  Rhodian  Oeoius  is  the  development  of  a  physiological  idea  in  s 
mythical  garb.    DiS«rence  of  views  concerning  the  necessity  and  non- 


SUmCJLBT.      PLATEAU  07  CAXAXARCA,  kc.  XXix 

neeeflsity  for  the  aasiimption  of  peeiili«r  Thai  forces — ^pp.  88tf-S87.  The 
diffiealty  of  tttis&etorily  reducing  the  vital  phenomena  of  the  organism 
to  physical  and  chemical  laws  is,  principally,  based  on  the  complexity 
of  the  phenomena,  on  the  multiplicity  of  forces  acting  simaltaneousIy» 
as  well  as  on  the  yarying  conditions  of  their  actirity.  Definition  of 
tiie  expressions,  animate  and  inanimate  matter.  Criteria  of  the 
miscent  state  ensuing  upon  separation,  are  the  simple  enunciation  of 
a  feet— pp.  387-389. 

THE  PLATEAU  OF  CAXAMARCA,  THE  ANCIENT  CAPITAL 
OF  THE  INCA  ATAHUALLPA,  AND  FIRST  VIEW  OF 
THE    PACIFIC    FROM    THE    RIDGE    OF    THE    ANDES. 

pp.  390-420. 
Cinchona,  or  Quina-woods  in  the  valleys  of  Loxa.     First  use  of  the 
feyer-bark  in  Europe ;  the  Yice-Queen  Countess  of  Chinchon — pp.  890~ 
392. 

Alpine  vegetation  of  the  Paramos.  Ruins  of  ancient  Peruvian  cause- 
ways; they  rise  in  the  Paramo  del  Aasuay  almost  to  the  height  of 
Hont  Blanc — p.  394.  Singular  mode  of  communication,  by  a 
swimming  courier — p.  899. 

Descent  to  the  Amazon  River.  Vegetation  around  Chamaya  and 
Tomcpenda;  red  groves  of  Bougainvillaea.  Rocky  ridges  which  cross 
the  Amazon  River.  Cataracts.  Narrows  of  the  Pongodc  Manserichc,  in 
which  the  mighty  stream,  measured  by  La  Condamine,  is  hardly  160 
feet  broad.  Fall  of  the  rocky  dam  of  Rcntema,  which  for  several  hours, 
laid  bare  the  bed  of  the  river,  to  the  terror  of  the  inhabitants  on  its 
banks — p.  401. 

Passage  across  the  Andes  chain,  where  it  is  intersected  by  the  mag- 
netic equator.  Ammonites  of  nearly  15  inches,  Echini  and  Isocardia  of 
the  chalk-formation,  collected  between  Guambos  and  Montan,  neariy 
12,800  feet  above  the  sea.  Rich  silver-mines  of  Chota.  The  pictu- 
resque, tower-like  Cerro  de  Gualgayoc.  An  enormous  mass  of  filament- 
ous vii^n  silver  in  the  Pampa  de  Navar.  A  treasure  of  virgin  gold, 
twined  round  with  filamentous  silver,  in  the  shell-field  (Choropampa), 
so  named  on  account  of  the  numerous  fossils.  Outbursts  of  silver  and 
gold  ores  in  the  chalk-formations.  The  little  mountain -town  of  Micui- 
pampa  lies  11,873  feet  above  the  sea — pp.  402-405. 

Across  the  mountain  wilderness  of  the  Paramo  de  Yanaguanga  the 
traveller  descends  into  the  beautiful  embosomed  valley  or  rather 
Plateau  of  Caxamarca  (almost  at  an  equal  altitude  with  the  city  of  Quito). 
Warm  baths  of  the  Inca.  Ruins  of  Atahuallpa's  palace,  inhabited  by 
his  indigent  descendants,  the  family  of  Astorpilca.  Belief  entertained 
there,  in  the  existence  of  subterranean  golden  gardens  of  the  Inca;  said 
to  be  situated  in  the  lovely  valley  of  Yucay,  under  the  Temple  of 
the  Sun  at  Cuzco,  and  at  many  other  points.  Conversation  with  the 
son  of  the  Curaca  Astorpilca.  The  room  is  still  shown  in  which  the 
unfortunate  Atahuallpa  was  kept  prisoner  for  nine  months,  from  the 
November  of  1532;  also  the  widl  on  which  he  made  a  mark  to  indicate 
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the  height  to  which  he  would  cause  the  room  to  be  filled  with  gold,  if  bia 
persecutors  would  set  him  free.  Account  of  the  prince's  cxocutjoa  on 
the  29th  of  August,  1533,  uid.  remttrhs  on  the  so^caUcd  "  indelible  blood 
Btain"  on  b  stone  Blab  before  the  altar  in  Iho  chapel  of  the  city  prison 
— pp.  406-414.  How  the  hope  in  a  rest«nition  of  the  Inca  empire, 
also  Indnlged  in  by  Raleigh,  has  been  maintained  among  the  natives. 
Cansea  of  this  fanciful  belief— p.  414. 

Journey  from  Cftiamarea,  to  the  eoa-coast.  Passage  across  the  Cor- 
dilleras through  the  Altos  de  Quangamarca.  The  often  disappointed 
hope  of  enjoying  the  siglit  of  the  Pacific  from  the  crest  of  the  Andes, 
at  last  gratified,  at  a  height  of  93S0  feet— pp.  41S-420. 

SCIBNTU'IC   IHUSTHiTlONS   AND    ADDITIONS        ,  ,  .pp.  421-438. 

On  the  origin  of  the  name  borne  by  the  Andes  Chain  .         .    p.  421. 

Epoch  of  the  introdnctiou  of  Cinchona  (Peruvian)  bark  into  Europe 
—p.  422. 

Ruins  of  the  Inca's  causeways  and  fortiSed  dwellings;  AposentoB  de 
Mulalo,  Fortaleza  del  Cafiar,  Inti-Guaycu— p.  423. 

On  the  ancient  civiliiation  of  the  Chibchas  or  Mnyscas  of  New 
Granada~p.  426.  Age  of  the  culture  of  the  potato  and  Imnana— p.  427. 
Etymology  of  the  word  Cundinamarca,  corrupted  from  Cnndimmarca, 
and  which,  in  the  first  years  of  rcpnbiican  independence,  designated 
the  whole  country  of  Hew  Granada — p.  427. 

Chronomctrio  connection  of  the. city  of  Quito  with  Toraependa,  on 
the  upper  conrse  of  the  Amazon  Rirer,  and  the  Callao  dc  Lima,  the 
porition  of  which  was  accurately  determined  by  the  transit  of  Mercury 
on  the  91h  of  Norember,  1802— p.  428. 

On  the  tedious  court  ceremonies  of  the  Incas.  Atahuallpa'E  im- 
prisonment and  unavailing  ransom — p.  429. 

Free-thinking  of  the  Inca  Huayna  Capac,  Philosophical  doubts  on 
the  official  norehip  of  the  sun,  and  obstacles  to  the  diOusion  of  know- 
ledge among  the  lower  and  poorer  classes  of  people,  according  to  the 
teitimon J  of  Padre  Bias  Valera — p.  431. 

Baleigh's  project  for  the  restoration  of  the  Inca  dynasty  utidcr 
English  protection,  which  should  be  granted  for  an  annual  tribute  of 
several  hundred  thousand  pounds- p.  432. 

Columbus'  carlieit  ciidenco  of  the  existence  of  the  Pacific.  It  waa 
first  seen  on  the  25th  of  September,  1513,  by  Vasco  Nunez  de  Balboa, 
and  first  navigated  by  Alooso  Martin  de  Don  Benito — p.  432. 

On  the  possibility  of  constructing  an  Oceanic  canal  thrragh  the 
isthmus  of  Panama  (with  fewer  locks  than  the  Caledonian  Canal). 
Foinle,  the  exploration  of  which  has  been  hitherto  totally  neglected — 
p.  43S. 

Determination  of  the  longitude  of  Lima— p.  435, 


ON  STEPPES  AND  DESERTS. 


At  the  foot  of  the  loftj'  gmnittc  mtps  whirh,  in  the  miIj 
age  of  our  planet,  rcsUti'd  the  irruption  of  the  WBten  on  Uto 
formation  of  the  Caribbean  Onlf,  csttiKU  a  mat  and  hnnndbM 
plain.  When  the  trarollcr  turn*  (rum  the  Alplae  TkUo^s  of 
Camctis.  and  the  ialand-fltmlded  Iskc  nf  Taaui|a>  (1).  whoae 
waters  reflect  the  fonna  of  the  nrighb(iurin){  kiiMiiar. — thm 
he  Iraves  the  fields  vcrdnnt  with  the  tight  and  tenia  fitxa 
of  the  Tuhilian  Bugor-cane.  or  the  aombrc  ahade  of  the  euoa 
grovea, — his  eye  reata  in  the  aonth  on  Stef^wa,  wkoM  weming 
elevations  dimppear  in  the  distant  borison. 

From  the  rich  luxuriance  of  organic  life  the  aatoniahod  tra- 
veller Buddenlf  finds  himself  on  the  dreary  margin  of  a  trrrlrM 
waste.  Nor  hill,  nor  clitf  rears  its  head,  like  an  Uland  in  the 
ocean ,  above  the  boundless  plain :  only  here  and  thrrt-  liraken 
ettnta  of  floetz,  esteuding  orcr  a  EUrfacc  of  two  hundrrd  Miutr* 
miles,  (more  than  three  thousand  English  square  miles*,)  appemr 
eensibly  higher  than  the  surrounding  district.  Thr  ontiTCi 
term  them  6an/ct  (2),  as  if  the  spirit  of  longuagi:  would  oon- 
rey  eorae  record  of  that  ancient  condition  of  the  world,  when 
these  elevations  formed  the  shoals,  and  the  Sleppcs  themselves 
the  bottom,  of  some  vast  inland  sen. 

Even  now,  illusion  of\cn  recalls,  in  the  obscurity  of  nigbt, 
these  images  of  a  former  age.  For  whcD  the  guiding  pon- 
stellations  illumine  the  mar^n  of  the  plain  with  their  rapidly 
rising  and  setting  beams,  or  when  their  fliekeriog  forms  arc 
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reflected  in  the  lower  stratum  of  undulating  vapour,  a  shore- 
less ocean  seems  spread  before  us  (3).  Like  a  limitless 
expanse  of  waters,  the  Steppe  fills  the  mind  with  a  sense  of 
the  infinite,  and  the  soul,  freed  from  the  sensuous  impres- 
sions of  space,  expands  with  spiritual  emotions  of  a  higher 
order.  But  the  aspect  of  the  ocean,  its  bright  surface  diver- 
sified with  rippling  or  gently  swelling  waves,  is  productive 
of  pleasurable  sensations, — ^while  the  Steppe  lies  stretched 
before  us,  cold  and  monotonous;  like  the  naked  stony  crust 
of  some  desolate  planet  (4). 

In  all  latitudes  nature  presents  the  phenomenon  of  these 
vast  plains,  and  each  has  some  peculiar  character  or  phy- 
siognomy, determined  by  diversity  of  soil  and  climate,  and 
by  elevation  above  the  level  of  the  sea. 

In  northern  Europe  the  Heaths  which,  covered  by  one  sole 
form  of  vegetation,  to  the  exclusion  of  all  others,  extend  from 
the  extremity  of  Jutland  to  the  mouth  of  the  Scheldt,  may 
be  regarded  as  true  Steppes.  They  are,  however,  both  hilly 
and  of  very  inconsiderable  extent  when  compared  with  the 
Llanos  and  Pampas  of  South  America,  or  even  with  the 
Prairies  on  the  Missouri  (5)  and  Copper  River,  the  resort 
of  ther  shaggy  Bison  and  the  small  Musk  Ox. 

The  plains  in  the  interior  of  Africa  present  a  grander  and 
more  imposing  spectacle.  Like  the  wide  expanse  of  the 
Pacific,  they  have  remained  imexplored  until  recent  times. 
They  are  portions  of  a  sea  of  sand,  which  towards  the  east 
separates  fruitful  regions  from  each  other,  or  incloses  them 
like  islands,  as  the  desert  near  the  basaltic  mountains  of 
Harudsch  (6),  where,  in  the  Oasis  of  Siwah,  rich  in  date- 
trees,  the  ruins  of  the  temple  of  Ammon  indicate  the  venerable 
seat  of  early  civilization.  Neither  dew  nor  rain  refreshes  these 
barren  wastes,  or  imfolds  the  germs  of  vegetation  within  the 
glowing  depths  of  the  earth ;  for  everywhere  rising  columns 
of  hot  air  dissolve  the  vapours  and  disperse  the  passing  clouds. 

Wherever  the  desert  approaches  the  Atlantic  Ocean,  as 
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between  Wadi  Nun  and  the  White  Cape,  the  moist  sea-air 
rashes  in  to  fill  the  yacuum  caused  by  these  vertically  ascend- 
ing currents  of  air.  The  navigator,  in  steering  towards  the 
mouth  of  the  river  Gambia,  through  a  sea  thickly  carpeted 
with  weeds,  infers  by  the  sudden  cessation  of  the  tropical  east 
wind  (7),  that  he  is  near  the  far-spreading  and  radiating  sandy 
desert 

Flocks  of  swift-looted  ostriches  and  herds  of  gazelles 
wander  over  this  boimdless  space.  With  the  exception  of 
the  newly  discovered  group  of  Oases,  rich  in  springs,  whose 
verdant  banks  are  frequented  by  nomadic  tribes  of  Tibbos 
and  Tuaricks  (8),  the  whole  of  the  African  deserts  may  be 
regarded  as  xminhabitable  by  man.  It  is  only  periodically 
that  the  neighbouring  civilized  nations  venture  to  traverse 
them.  On  tracks  whose  imdeviating  course  was  determined 
by  commercial  intercourse  thousands  of  years  ago,  the  long 
line  of  caravans  passes  from  Tafilet  to  Timbuctoo,  or  from 
Mourzouk  to  Bomou;  daring  enterpiises,  the  practicability  of 
which  depends  on  the  existence  of  the  camel,  the  ship  of  the 
desert  (9),  as  it  is  termed  in  the  ancient  legends  of  the  East. 

These  African  plains  cover  an  area  which  exceeds  almost 
three  times  that  of  the  neighbouring  Mediterranean.  They 
are  situated  partly  within  and  partly  near  the  tropics,  a 
position  on  which  depends  their  individual  natural  character. 
On  the  other  hand,  in  the  eastern  portion  of  the  old  continent 
the  same  geognostic  phenomenon  is  peculiar  to  the  temperate 
zone. 

On  the  mountainous  range  of  Central  Asia,  between  the 
Gold  or  Altai  Mountain  and  the  Kouen-lien  (10),  from  the 
Chinese  wall  to  the  further  side  of  the  Celestial  Moimtains, 
and  towards  the  Sea  of  Aral,  over  a  space  of  several  thousand 
miles,  extend,  if  not  the  highest,  certainly  the  largest  Steppes 
in  the  world.  I  myself  enjoyed  an  opportunity,  full  thirty 
years  after  my  South  American  travels,  of  visiting  that  por- 
tion of  the  Steppes  which  is  occupied  by  Kalmuck-Kirghis 
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tribes,  and  is  situated  between  the  Don,  the  Volga,  the 
Caspian  Sea,  and  the  Chinese  Lake  of  Dsaisang,  and  which 
consequently  extends  over  an  area  of  nearly  2,800  geogra- 
phical miles.  The  vegetation  of  the  Asiatic  Steppes,  which  are 
Eometimes  hilly  and  interspersed  with  pine  forests,  is  in  its 
groupings  far  more  varied  than  that  of  the  Llanos  and  the 
Pampas  of  Caracas  and  Buenos  Ayrcs.  The  more  beautiful 
portions  of  the  plains,  inhabited  by  Asiatic  pastoral  tribes,  are 
adorned  with  lowly  shrubs  of  luxuriant  white-blossomed  Rosa- 
cesB,  Crown  Imperials  (Fritillarise),  Cypripedero,  and  Tulips. 
As  the  torrid  zone  is  in  general  distinguished  by  a  tendency 
in  the  vegetable  forms  to  become  arborescent,  so  we  also  find, 
that  some  of  the  Asiatic  Steppes  of  the  temperate  zone  are 
characterized  by  the  remarkable  height  to  which  flowering 
plants  attain ;  as,  for  instance,  Saussurero,  and  other  Synan- 
thcreo; ;  all  siliquose  plants,  and  particularly  niunerous  species 
of  Astragalus.  On  crossing  the  trackless  portions  of  the  herb- 
covered  Steppes  in  the  low  carriages  of  the  Tartars,  it  is 
necessary  to  stand  upright  in  order  to  ascertain  the  direction 
to  be  pursued  through  the  copse-like  and  closely  crowded 
plants  that  bend  under  the  wheels.  Some  of  these  Steppes 
are  covered  with  grass;  others  with  succulent,  evergreen, 
articulated  alkaline  plants ;  while  many  are  radiant  with  the 
effulgence  of  lichen-like  tufts  of  salt,  scattered  irregularly 
over  the  clayey  soil  like  newly  fallen  snow. 

These  Mongolian  and  Tartar  Steppes,  which  are  intersected 
by  numerous  mountain  chains,  separate  the  ancient  and  long- 
civilized  races  of  Thibet  and  Hindostan  from  the  rude  nations 
of  Northern  Asia!  They  have  also  exerted  a  manifold  influence 
on  the  changing  destinies  of  mankind.  They  have  inclined 
the  current  of  population  southward,  impeded  the  intercourse 
of  nations  more  than  the  Himalayas,  or  the  Snowy  Mountains 
of  Sirinagur  and  Gorka,  and  placed  permanent  limits  to  the 
progress  of  civilization  and  refinement  in  a  northerly  direction. 

History  cannot,  however,  regard  the  plains  of  Central  Asia 
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under  the  character  of  obstructiTe  barriers  alone.     Thev 

* 

have  frequently  proved  the  means  of  spreading  misery  and 
devastation  over  the  face  of  the  earth.  Some  of  the  pastoral 
tribes  inhabiting  this  Steppe, — ^the  Mongols,  Getro,  Alani,  and 
Usiini, — have  convulsed  the  world.  If  in  the  course  of  earlier 
ages,  the  dawn  of  civilization  spread  like  the  vivifying  light 
of  the  sun  from  east  to  west;  so  in  subsequent  ages  and 
from  the  same  quarter,  have  barbarism  and  rudeness  threatened 
to  overcloud  Europe. 

A  tawny  tribe  of  herdsmen  (11)  of  Tukiuish  t.  «.,  Turkish 
or^in,  the  HEiongnu,  dwelt  in  tents  of  skins  on  the  elevated 
Steppe  of  Gobi.  A  portion  of  this  race  had  been  driven 
southward  towards  the  interior  of  Asia,  after  continuing  for  a 
long  time  formidable  to  the  Chinese  power.  This  shock, 
(dislodgement  of  the  tribes)  was  commimicated  uninterrupt- 
edly as  far  as  the  ancient  land  of  the  Fins,  near  the  sources  of 
the  Ural.*  From  thence  poured  forth  bands  of  Huns,  Avars, 
Chasers,  and  a  numerous  admix^Eire  of  Asiatic  races.  War- 
like bodies  of  Huns  first  appeared  on  the  Volga,  next  in 
Fannonia,  then  on  the  Mame  and  the  banks  of  the  Po, 
laying  waste  those  richly  cultivated  tracts,  where,  since  the 
age  of  Antenor,  man's  creative  art  had  piled  monmnent  on 
monmnent.  Thus  swept  a  pestilential  breath  from  the  Mon- 
golian deserts  over  the  fair  Cisalpine  soil,  stifling  the  tender, 
long-cherished  blossoms  of  art ! 

From  the  Salt-steppes  of  Asia, — ^from  the  European  Heaths, 
—*>  smiling  in  summer  with  their  scarlet,  honey-yielding 
flowers, — and  from  the  barren  deserts  of  Africa,  we  return  to 
the  plains  of  South  America,  the  picture  of  which  I  have 
abeady  begun  to  sketch  in  rude  outline. 

*  The  Huns,  on  being  driyen  from  their  ancient  pastures  by  the 
Chinese,  traversed  Asia,  1300  leagues,)  and,  swelled  by  the  numerous 
hordes  they  conquered  en  route,  entered  Europe,  and  gave  the  first 
impulse  to  the  great  migration  of  nations.  Deguires  traces  their  pro- 
gress with  geographical  minuteness,  and  Gibbon  tells  their  story  with 
his  usual  eloquence  in  Chap.  XXYI. — £d. 
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But  the  interest  yielded  by  the?  (contemplation  of  such  a 
picture  must  arise  from  a  pure  love  of  nature.  No  Oasis  here 
reminds  the  traveller  of  former  inhabitants,  no  hewn  stone 
(12),  no  fruit-tree  once  cultivated  and  now  growing  wild, 
bears  witness  to  the  industry  of  past  races.  As  if  a  stranger 
to  the  destinies  of  mankind,  and  bound  to  the  present  alone, 
this  region  of  the  earth  presents  a  wild  domain  to  the  free 
manifestation  of  animal  and  vegetable  life. 

llie  Steppe  extends  from  the  littoral  chain. of  Caracas  to 
the  forests  of  Guiana,  and  from  the  snow-covered  mountains  of 
Merida,  on  whose  declivity  lies  the  Natron  lake  of  Urao, — the 
object  of  the  religious  superstition  of  the  natives, — ^to  the  vast 
delta  formed  by  the  mouth  of  the  Orinoco.  To  the  south- 
west it  stretches  like  an  arm  of  the  sea  (13),  beyond  the 
banks  of  the  Meta  and  of  the  Yichada,  to  the  unexplored 
sources  of  the  GKiaviare,  and  to  the  solitary  mountain  group 
to  which  the  vivid  imagination  of  the  Spanish  warriors  gave 
the  name  of  Paramo  de  la  Suma  Paz,  as  though  it  were  the 
beautiful  seat  of  eternal  repose. 

.This  Steppe  incloses  an  area  of  256,000  square  miles, 
dwing  to  inaccurate  geographical  data,  it  has  often  been 
described  as  extending  in  equal  breadth  to  the  Straits  of 
Magellan,  immindfrd  that  it  is  intersected  by  the  wooded 
plain  of  the  Amazon,  which  is  bounded  to  the  north  by  the 
grassy  Steppes  of  the  Apure,  and  to  the  south  by  those  oi 
the  Rio  de  la  Plata.  The  Andes  of  Cochabamba  and  the 
Brazilian  mountains  approximate  each  other  by  means  of 
separate  transverse  spurs,  projecting  between  the  province  of 
Chiquitos  and  the  isthmus  of  Villabella  (14).  A  narrow  plain 
xmites  the  Hylcea  of  the  Amazon  with  the  Pampas  of  Buenos 
Ayres.  The  area  of  the  latter  is  three  times  larger  than  that 
of  the  Llanos  of  Venezuela ;  indeed  so  vast  in  extent,  that  it 
is  bounded  on  the  north  by  palms,  while  its  southeni  extremity 
is  almost  covered  with  perpetual  ice.  The  Tuyu,  which  rb- 
sembles  the  Cassowary,  (Struthio  Rhea,)  is  peculiar  to  these 
Pampas,  as  are  also  those  herds  of  wild  dogs  (15),  which  dw«ll 
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in  social  community  in  sabterranean  caTcrns,  and  often  fero- 
cionsly  attack  man,  for  whose  defence  their  progenitors  fought. 

like  the  greater  part  of  the  desert  of  Sahara  (16),  the 
Llanos,  the  most  northern  plains  of  South  America,  lie  within 
the  tcnrid  Eone^  Twice  in  every  year  they  change  their 
whole  aspect,  during  one  half  of  it  appearing  waste  and  bar- 
ren like  the  Lybian  desert ;  during  the  other,  covered  with 
Terdure,  like  many  of  the  elevated  Steppes  of  Central  Asia  (17). 

The  attempt  to  compare  the  natural  characteristics  of 
remote  regions,  and  to  pourtray  the  results  of  this  comparison 
in  brief  outline,  though  a  gratifying,  is  a  somewhat  difficult 
branch  of  physical  geography. 

A  nnmber  of  causes,  many  of  them  still  but  little  under- 
stood (18),  diminish  the  dryness  and  heat  of  the  New  World. 
Among  these  are:  the  narrowness  of  this  extensively  in- 
dented continent  in  the  northern  part  of  the  tropics,  where 
the  fluid  basis  on  whidi  the  atmosphere  rests,  occasions 
the  ascent  of  a  less  warm  current  of  air ;  its  wide  extension 
towards  both  the  icy  poles;  a  broad  ocean  swept  by  cool 
tropical  winds ;  the  flatness  of  the  eastern  shores ;  currents 
of  cold  sea-water  from  the  antarctic  region,  which,  at  first 
f[>llowing  a  direction  frt>m  south-west  to  north-east,  strike 
the  coast  d  CSiili  below  the  parallel  of  85^  south  lat.,  and 
advance  as  &r  north  on  the  coasts  of  Peru  as  Gape  Parina, 
where  they  suddenly  diverge  towards  the  west ;  the  numerous 
mountains  abounding  in  ^nings,  whose  snow-crowned  sum- 
mits soar  above  the  strata  of  clouds,  and  cause  the  descent 
of  curr^its  of  air  down  their  declivities ;  the  abundance  of 
rivers  of  enormous  breadth,  which  after  many  windings  in- 
variably seek  the  most  distant  coast;  Steppes,  devoid  of 
sand,  and  therefore  less  readily  acquiring  heat ;  impenetrable 
forests,  which,  protecting  the  earth  from  the  sun's  ra3rs,  or 
radiating  heat  from  the  surface  of  their  leaves,  cover  the 
richly- watered  plains  of  the  Equator,  and  exhale  into  the  in- 
terior of  the  country,  most  remote  from  mountains  and  the 
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Ocean,  prodigious  quantities  of  moisture,  partly  absorbed 
and  partly  generated — all  these  causes  produce  in  the  flat 
portions  of  America  a  climate  which  presents  a  most  striking 
contrast  in  point  of  humidity  and  coolness  with  that  of  Africa* 
On  these  alone  depend  the  luxuriant  and  exuberant  vege- 
tation and  that  richness  of  foliage  which  are  so  peculiarly 
characteristic  of  the  New  Continent. 

If,  therefore,  the  atmosphere  on  one  side  of  our  planet  be 
more  humid  than  on  the  other,  a  consideration  of  the  actual 
condition  of  things  will  be  sufficient  to  solve  the  problem  of 
this  inequality.  The  natural  philosopher  need  not  shroud  the 
explanation  of  such  phenomena  in  the  garb  of  geological  myths. 
It  is  not  necessary  to  assimie  that  the  destructive  conflict 
of  the  elements  raged  at  diflSerent  epochs  in  the  eastern  and 
western  hemispheres,  during  the  early  condition  of  our  planet; 
or  that  America  emerged  subsequently  to  the  other  quarters 
of  the  world  from  the  chaotic  covering  of  waters,  as  a  swampy 
island,  the  abode  of  crocodiles  and  serpents  (19). 

South  America  presents  indeed  a  remarkable  similarity  to 
the  south-western  peninsula  of  the  old  continent,  in  the  form 
of  its  outlines  and  the  direction  of  its  coast-line.  But  the 
internal  structure  of  the  soil,  and  its  relative  position  with 
respect  to  the  contiguous  masses  of  land,  occasion  in  Africa 
that  remarkable  aridity  which  over  a  vast  area  checks  the 
development  of  organic  life.  Four-fifths  of  South  America  lie 
beyond  the  Equator,  and  therefore  in  a  region  which,  on 
account  of  its  abundant  waters,  as  well  as  from  many  other 
causes,  is  cooler  and  moister  than  our  northern  hemisphere 
(20).  To  this,  nevertheless,  the  most  considerable  portion 
of  Africa  belongs. 

The  extent  from  east  to  west  of  the  South  American  Steppes 
or  Llanos,  is  only  one  third  that  of  the  African  Desert.  The 
former  are  refreshed  by  the  tropical  sea  wind,  while  the  lat- 
ter, situated  in  the  same  parallel  of  latitude  as  Arabia  and 
Southern  Persia,  are  visited  by  currents  of  air   which  have 
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paned  over  heat-radiating  continentfl.  The  venerable  £Etther 
of  history,  Herodotus,  so  long  insufficiently  appreciated,  baa 
in  the  true  spirit  of  a  comprehensive  observer  of  nature,  de« 
scribed  all  the  deserts  of  Northern  Africa,  Yemen,  Kerman, 
and  Mekran  (the  Gcdrosia  of  the  Greeks),  as  fiir  even  as 
Mooltan  in  Western  India,  as  one  sole  connected  sea  of 
sand  (21). 

To  the  action  of  hot  land  winds,  may  be  associated  in 
Africa,  as  &r  as  we  know,  a  deficiency  of  large  rivers,  of 
forests  that  generate  cold  by  exhaling  aqueous  vapour,  and 
of  lofty  mountains.  The  only  spot  covered  with  perpetual 
snow  is  the  western  portion  of  Mount  Atlas  (22),  whose  narrow 
ridge,  seen  laterally,  appeared  to  the  ancient  navigators 
when  coasting  the  shore,  as  one  solitary  and  aerial  pillar  of 
heaven.  This  mountain  range  extends  eastward  to  Dakul, 
where  the  famed  Carthage,  once  mistress  of  the  seas,  lies  in 
crumbling  ruins.  This  range  forms  a  far  extended  coast-lino 
or  Gcetulian  rampart,  which  repels  the  cool  north  winds  and 
with  them  the  vapours  rising  from  the  Mediterranean. 

The  Mountains  of  the  Moon,  Djebel-al-Komr  (23),  £Eibu- 
lously  represented  as  forming  a  mountainous  parallel  between 
the  elevated  plain  of  Habesch — an  African  Quito— and  the 
sources  of  the  Senegal,  were  supposed  to  rise  above  the  lower 
sea  line.  Even  the  Cordilleras  of  Lupata,  which  skirt  the 
eastern  coast  of  Mozambique  and  Monomotapa,  in  the  same 
manner  as  the  Andes  bound  the  western  shores  of  Peru,  are 
covered  with  eternal  snow  in  the  gold  districts  of  Machinga 
and  Mocanga.  But  these  mountains,  abundantly  watered,  are 
situated  at  a  considerable  distance  from  the  vast  desert  which 
extends  from  the  southern  declivity  of  the  chain  of  Atlas  to 
the  Niger,  whose  waters  flow  in  an  easterly  direction. 

Possibly,  these  combined  causes  of  aridity  and  heat  would 
have  proved  insufficient  to  convert  such  large  portions  of  the 
African  plains  into  a  dreary  waste,  had  not  some  convulsion 
of  nature — as  for  instance  the  irruption  of  the  ocean — on 
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some  occasion  deprived  these  flat  regions  of  their  nutrient 
soil,  as  well  as  of  the  vegetation  which  it  supported.  The 
epoch  when  this  occurred,  and  the  nature  of  the  forces  which 
determined  the  irruption,  are  alike  shrouded  in  the  obscurity 
of  the  past.  Perhaps  it  may  have  been  the  result  of  the 
great  rotatory  current  (24),  which  drives  the  warmer  waters 
of  the  Gulf  of  Mexico  over  the  bank  of  Newfoundland  to 
the  old  continent,  and  by  which  the  cocoa-nut  of  the  West 
Indies  and  other  tropical  fruits  have  been  borne  to  the  shores 
of  Ireland  and  Norway.  One  branch  of  this  oceanic  current, 
after  it  leaves  the  Azores,  has  still,  at  the  present  time,  a 
south-easterly  course,  striking  the  low  range  of  the  sandy 
coasts  of  Africa  with  a  force  that  is  frequently  fraught  with 
danger  to  the  mariner.  All  sea-coasts  —  but  I  refer  here 
more  particularly  to  the  Peruvian  shore  between  Amotape  and 
Coquimbo— -afibrd  evidence  of  the  hundreds,  or  even  thou- 
sands of  years,  which  must  pass  before  the  moving  sand 
can  yield  a  firm  basis  for  the  roots  of  herbaceous  plants, 
in  those  hot  and  rainless  regions  where  neither  LecidesB  nor 
other  lichens  can  grow  (25). 

These  considerations  suffice  to  explain  why,  notwithstand- 
ing  their  external  similarity  of  form,  the  continents  of 
Africa  and  South  America  present  the  most  widely  differ- 
ent climatic  relations  and  characters  of  vegetation.  Al- 
though the  South  American  Steppe  is  covered  with  a  thin 
crust  of  fruitfrd  earth,  is  periodically  refreshed  by  rains,  and 
adorned  with  luxuriant  herbage,  its  attractions  were  not  suffi- 
cient to  induce  the  neighbouring  nations  to  exchange  the 
beautiM  mountain  valleys  of  Caracas,  the  sea-girt  districts, 
and  the  richly  watered  plauis  of  the  Orinoco,  for  this  treeless 
and  springless  desert.  Hence  on  the  arrival  of  the  first  Euro- 
pean and  Afiican  settlers,  the  Steppe  was  found  to  be  almost 
without  inhabitants. 

The  Llanos  are,  it  is  true,  adapted  for  the  breeding  of  cattle, 
but  the  primitive  inhabitants  of  the  new  continent  were 
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almost  ivboUy  imacqaainted  with  the  management  of  s^tiitwaliy 
yielding  milk  (26).  Scarcely  one  of  the  American  tribes 
knew  how  to  ayail  themselTes  of  the  advantages  which  nature, 
in  this  respect,  had  placed  before  them.  The  American 
aborigines,  who,  from  65°  north  lat.  to  55°  south  lat.,  con- 
stitute (with  Ihe  exception,  perhaps,  of  the  Esquimaux,)  but 
one  BoLe  race,  passed  directly  from  a  hunting  to  an  agri- 
cultural life  without  going  through  the  intermediate  stage  of 
a  pastoral  life.  Two  species  of  indigenous  homed  cattle  (the 
BufBedo  and  the  Musk  Ox)  grase  on  the  pasture  lands  of 
Western  Canada  and  Quivira,  as  well  as  in  the  neighbourhood 
of  the  colossal  ruitts  of  the  Aztek  fortress,  which  rises  like 
some  American  Palmyra  on  the  desert  solitudes  of  the  river 
Gila.  A  long-homed  Moujion,  resembling  the  so-called  pro- 
genitor of  the  sheep,  roams  over  the  parched  and  barren  lime- 
stone rocks  of  California;  while  the  camel-like  Vicunas, 
Huanacos,  Alpacas,  and  Llamas,  are  natives  of  the  southern 
peninsula.  But  of  these  useful  animals  the  two  first  only 
(viz.  the  Buf&lo  and  the  Musk  Ox)  have  preserved  their 
natural  freedom  for  thousands  of  years.  The  use  of  nulk  and 
cheese,  like  the  possession  and  culture  of  fieoinaoeous  grasses,  is 
a  distinctive  characteristic  of  the  nations  of  the  old  world  (27). 
If  some  few  tribes  have  passed  through  Northern  Asia  to 
the  western  coast  of  America,  and  preferring  to  keep  within 
a  temperate  climate,  have  followed  the  course  of  the  ridges  of 
the  Andes  southward  (^8),  such  migrations  must  have  been 
made  by  routes  <m  which  the  settlers  were  unable  to  transport 
either  flocks  or  graiit.  The  question  here  arises,  whether  on 
the  down&ll  of  the  long-dedBbiing  empire  of  the  Hiongnu,  the 
consequent  migration  of  this  powerful  race  may  not  have 
l)eenthe  means  of  drawing  from  the  north-east  of  China  and 
Korea,  bands  of  settlers,  by  whom  Astatic  civilisation  was 
transported  to  the  new  continent  ?  If  the  primitive  colonists 
liad  been  natives  of  those  Steppes  in  which  agriculture  was 
imknown,  this  bold  h3rpothesis  (which  zs  yet  is  but  little 
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warranted  by  etymological  comparisons)  would  at  all  events 
explain  the  remarkable  absence  of  the  Cereals  in  America.  Per- 
haps contrary  winds  may  have  driven  to  the  shores  of  New 
California  one  of  those  Asiatic  Priest- colonies  who  were  insti* 
gated  by  their  mystic  dreameries  to  undertake  distant  voyages, 
and  of  which  the  history  of  the  peopling  of  Japan,  at  the  time 
of  the  Thsinschihuang-ti,  affords  a  memorable  instance.  (29) 

If  a  pastoral  life — that  beneficent  intermediate  stage  which 
binds  nomadic  bands  of  hunters  to  fruitful  pasture  Ifmds,  and 
at  the  same  time  promotes  agricidture — was  unknown  to  the 
primitive  races  of  America,  it  is  to  the  very  ignorance  of 
such  a  mode  of  life  that  we  must  attribute  the  scantiness  of 
population  in  the  South  American  Steppes.  But  this  circum- 
stance  allowed  freer  scope  for  the  forces  of  nature  to  deve- 
lop themselves  in  the  most  varied  forms  of  animal  life;  a 
freedom  only  circumscribed  by  themselves,  like  vegetable  life 
in  the  forests  of  the  Orinoco,  where  the  H3mien8ea  and  the  giant 
laurel,  exempt  from  the  ravages  of  man,  are  only  in  danger  of 
a  too  luxiuiant  embrace  of  the  plants  which  surround  them. 

Agoutis,  small  spotted  antelopes,  the  shielded  Armadillo, 
which,  rat-like,  terrifies  the  hare  in  its  subterranean  retreat ; 
herds  of  slothful  Chiguires,  beautifully  striped  Viverra),  whose 
pestilential  odo\u:  infects  the  air;  the  great  maneless  Lion; 
the  variegated  Jaguar  (commonly  known  as  the  tiger),  whose 
strength  enables  it  to  drag  to  the  summit  of  a  hill  the  body 
of  the  young  bull  it  has  slain — ^these,  and  many  other  forms 
of  animal  life  (30),  roam  over  the  treeless  plain. 

This  region,  which  may  be  regarded  as  peculiarly  the 
habitation  of  wild  animals,  would  not  have  been  chosen  as  a 
place  of  settlement  by  nomadic  hordes,  who  like  the  Indo- 
Asiatics  generally  prefer  a  vegetable  diet,  had  it  not  possessed 
some  few  fan-palms  {Mauritia)  scattered  here  and  there. 
The  beneficent  qualities  of  this  tree  of  life  have  been  imiver- 
sally  celebrated  (31.)  Upon  this  alone  subsist  the  unsubdued 
tribe  of  the  Guaranes,  at  the  mouth  of  the  Orinoco  northward 
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of  the  Sierra  de  Imataca.  When  they  increased  in  numbers 
and  became  oyer-crowded,  it  is  said  that,  besides  the  huts 
which  they  bmlt  on  horizontal  platforms  supported  by  the 
stumps  of  felled  palm-trees,  they  also  ingeniously  suspended 
from  stem  to  stem  spreading  mats  or  hammocks  woven  of  the 
leaf-stalk  of  the  Mauritia,  which  enabled  them,  during  the  rainy 
season,  when  the  Delta  was  overflowed,  to  live  in  trees  in  the 
manner  of  apes.  These  pendent  huts  were  partly  covered 
with  day.  The  women  kindled  the  fire  necessary  for  their 
culinary  occupations  on  the  humid  flooring.  As  the  traveller 
passed  by  night  along  the  river,  his  attention  was  attracted  by 
a  long  line  of  flame  suspended  high  in  the  air,  and  appa- 
rently unconnected  with  the  earth.  The  Ghiaranes  owe  the 
preservation  of  their  physical,  and  perhaps  even  of  their  moral 
independence,  to  the  loose  marshy  soil,  over  which  they  move 
with  fleet  and  buoyant  foot,  and  to  their  lofty  sylvan  domi* 
ciles;  a  sanctuary  whither  religious  enthusiasm  would  hardly 
lead  an  American  Stylite  (32). 

The  Mauritia  not  only  affords  a  secure  habitation,  but 
likewise  yields  numerous  articles  of  food.  Before  the  tender 
spathe  unfolds  its  blossoms  on  the  male  palm,  and  only  at 
that  peculiar  period  of  vegetable  metamorphosis,  the  medul- 
lary portion  of  the  trunk  is  found  to  contain  a  sago-like  meal, 
which  like  that  of  the  Jatropha  root,  is  dried  in  thin  bread- 
like slices.  The  sap  of  the  tree  when  fermented  constitutes 
the  sweet  inebriating  palm- wine  of  the  Guaranes.  The  nar- 
row-scaled fruit,  which  resembles  reddish  pine-cones,  yields, 
like  the  banana  and  almost  all  tropical  fruits,  different  articles 
of  food,  according  to  the  periods  at  which  it  is  gathered, 
whether  its  saccharine  properties  are  fully  matured,  or  whe- 
ther it  is  still  in  a  feirinaceous  condition.  Thus  in  the  lowest 
grades  of  man's  development,  we  find  the  existence  of  an 
entire  race  dependent  upon  almost  a  single  tree ;  like  certain 
insects  which  are  confined  to  particular  portions  of  a  flower. 

Since  the  discovery  of  the  new  continent,  its  plains  (Llanos) 
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liaye  become  habitable  to  man.  Here  and  there  towns  (33 
haye  sprung  up  on  the  shores  of  the  Steppe-rivers,  built  to  faci 
litate  the  intercourse  between  the  coasts  and  Ghiiana  (the  Ori 
noco  district).  Everywhere  throughout  these  vast  districts  th 
inhabitants  have  begun  to  rear  cattle.  At  distances  of  \ 
day's  journey  from  each  other,  we  see  detached  huts,  wovei 
tc^ether  with  reeds  and  thongs,  and  covered  with  ox-hidee 
Innumerable  herds  of  oxen,  horses,  and  mules  (estimated  a 
the  peaceful  period  of  my  travels  at  a  million  and  a  half 
roam  over  the  Steppe  in  a  state  of  wildness.  The  prodigiou 
increase  of  these  animals  of  the  old  world  is  the  more  re 
markable,  from  the  numerous  perils  with  which,  in  thes* 
regions,  they  have  to  contend. 

When,  beneath  the  vertical  rays  of  the  bright  and  cloudles 
snn  of  the  tropics,  the  parched  sward  crumbles  into  dusi 
then  the  indurated  soil  cracks  and  bursts  as  if  rent  asunde 
by  some  mighty  earthquake.  And  if,  at  such  a  time,  tw< 
opposite  currents  of  air,  by  conflict  moving  in  rapid  gy 
rations,  come  in  contact  with  the  earth,  a  singular  spec 
tade  presents  itself.  Like  funnel-shaped  clouds,  their  apexe 
touching  the  earth,  the  sands  rise  in  vapoury  form  throug] 
the  rarefied  air  in  the  electrically-charged  centre  of  th 
whirling  current,  sweeping  on  like  the  rushing  water-spout 
which  strikes  such  terror  into  the  heart  of  the  mariner.  J. 
dim  and  sallow  light  gleams  from  the  lowering  sky  over  th< 
dreary  plain.  The  horizon  suddenly  contracts,  and  the  hear 
of  the  traveller  sinks  with  dismay  as  the  wide  Steppe  seem 
to  close  upon  him  on  all  sides.  The  hot  and  dusty  earth  form 
a  cloudy  veil  which  shrouds  the  heavens  from  view,  and  in 
creases  the  stifling  oppression  of  the  atmosphere  (35) ;  whiL 
the  east  wind,  when  it  blows  over  the  long-heated  soil,  insteac 
of  cooling,  adds  to  the  burning  glow. 

Gradually,  too,  the  pools  of  water,  which  had  been  pro 
tected  from  evaporation  by  the  now  seared  foliage  of  th< 
£Eui-palm,  disappear.    As  in  the  icy  north  AniTn^la  become 
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torpid  from  cold,  so  here  the  crocodile  and  the  boa-con- 
Btrietor  lie  wrapt  in  unbroken  sleep,  deeply  buried  in  tho 
dried  soil.  Eyerywhere  the  drought  announces  death,  yet 
ererywhere  the  thirsting  wanderer  is  deluded  by  the  phan- 
tom of  a  moving,  undulating,  watery  surface,  created  by 
the  deceptiye  play  of  the  reflected  rays  of  light  (the  mirage, 
d6).  A  narrow  stratum  separates  the  ground  from  tho 
distant  palm-trees,  which  seem  to  hoTcr  aloft,  owing  to  tho 
contact  of  currents  of  air  haying  different  degrees  of  heat  and 
therefore  of  density''^.  Shrouded  in  dark  clouds  of  dust,  and 
tortured  by  hunger  and  burning  thirst,  oxen  and  horses  scour 
the  plain,  the  one  bellowing  dismally,  the  other  with  out« 
stretched  necks  snuffing  the  wind,  in  the  endeayour  to  detect, 
by  the  moisture  in  the  air,  the  yicinity  of  some  pool  of  water 
not  yet  wholly  evaporated. 

The  mule,  more  cautious  and  cunning,  adopts  another  me- 
thod of  allaying  his  thirst.  There  is  a  globular  and  articulated 
plant,  the  Melocactus  (37),  which  encloses  under  its  prickly  in- 
tegument an  aqueous  pulp.  After  carefully  striking  away  the 
prickles  with  his  forefeet,  the  mule  cautiously  ventures  to 
apply  his  lips  to  imbibe  the  cooling  thistle  juice.  But  the 
draught  from  this  living  vegetable  spring  is  not  always  im- 
attended  by  danger,  and  these  animals  are  often  observed  to 
have  been  lamed  by  the  puncture  of  the  cactus  thorn. 

Even  if  the  burning  heat  of  day  be  succeeded  by  the  cool 
freshness  of  the  night,  here  always  of  equal  length,  the  wearied 
ox  and  horse  enjoy  no  repose.  Huge  bats  now  attack  the 
animals  dmring  sleep,  and  yampyre-like  suck  their  blood  ;f 
or,  feistening  on  their  backs,  raise  festering  wounds,  in  which 
mosquitoes,  hippobosces,  and  a  host  of  other  stinging  insects, 
burrow  and  nestle.     Such  is  the  miserable  existence  of  these 


*  This  effect  is  well  represented  in  Grindlay*8  Scenery  of  the  Western 
Side  of  India,  plate  18. — Ed. 
+  Modem  natnialiste  affirm  that  all  bats  are  insectivoroas. — Ed. 
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poor  animals  when  the  heat  of  the  sun  has  absorbed  the  waters 
from  the  surface  of  the  earth. 

When,  after  a  long  drought,  the  genial  season  of  rain 
arrives,  the  scene  suddenly  changes  (38).  The  deep  azure 
of  the  hitherto  cloudless  sky  assumes  a  lighter  hue.  Scarcely 
can  the  dark  space  in  the  constellation  of  the  Southern 
Cross  be  distinguished  at  night.  The  mild  phosphorescence 
of  the  Magellanic  clouds  fades  away.  Even  the  vertical  stars 
of  the  constellations  Aquila  and  Ophiuchus  shine  with  a 
flickering  and  less  planetary  light.  Like  some  distant  moun- 
tain, a  single  cloud  is  seen  rising  perpendicularly  on  the 
southern  horizon.  Misty  vapours  collect  and  gradually  over- 
spread the  heavens,  while  distant  thunder  proclaims  the 
approach  of  the  vivifying  rain. 

Scarcely  is  the  surface  of  the  earth  moistened  before  the 
teeming  Steppe  becomes  covered  with  Kyllingioe,  with  the 
many-panicled  Paspalum,  and  a  variety  of  grasses.  Excited 
by  the  power  of  light,  tlie  herbaceous  Mimosa  unfolds  its 
dormant,  drooping  leaves,  hailing,  as  it  were,  the  rising  sun 
in  chorus  with  the  matin  song  of  the  birds  and  the  opening 
flowers  of  aquatics.  Horses  and  oxen,  buoyant  with  life  and 
enjoyment,  roam  over  and  crop  the  plains.  The  luxuriant  grass 
hides  the  beautifully  spotted  Jaguar,  who,  lurking  in  safe  con- 
cealment, and  carefldly  measuring  the  extent  of  the  leap,  darts, 
like  the  Asiatic  tiger,  with  a  cat-like  bound  on  his  passing  prey. 

At  times,  according  to  the  account  of  the  natives,  the 
humid  clay  on  the  banks  of  the  morasses  (39),  is  seen  to  rise 
slowly  in  broad  flakes.  Accompanied  by  a  violent  noise,  as 
on  the  eruption  of  a  small  mud- volcano,  the  upheaved  earth 
is  hurled  high  into  the  air.  Those  who  are  funiliar  with 
the  phenomenon  fly  from  it;  for  a  colossal  water-snake  or  a 
mailed  and  scaly  crocodile,  awakened  from  its  trance  by  the 
first  fall  of  rain,  is  about  to  burst  from  his  tomb. 

When  the  rivers  bounding  the  plain  to  the  south,  as  the 
Arauca,  the  Apure,  and  the  Payara,  gradually  overflow  their 
banks,  nature  compels  those  creatures  to  live  as  amphibious 
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animals,  which,  during  the  first  half  of  the  year,  were  perishing 
with  thirst  on  the  waterless  and  dusty  plain.  A  part  of  the 
steppe  now  presents  the  appearance  of  a  vast  inland  sea  (40). 
The  mares  retreat  with  their  foals  to  the  higher  banks,  which 
project,  like  islands,  aboye  the  spreading  waters.  Day  by 
day  the  dry  surface  diminishes  in  extent.  The  cattle,  crowded 
together,  and  deprived  of  pasturage,  swim  for  hours  about 
the  inundated  plain,  seeking  a  scanty  nomishment  from  the 
flowering  panides  of  the  grasses  which  rise  above  the  lurid 
and  bubbling  waters.  Many  foals  are  drowned,  many  are 
seized  by  crocodiles,  crushed  by  their  serrated  tails,  and 
devoured.  Horses  and  oxen  may  not  unfrequently  be  seen 
which  have  escaped  from  the  fury  of  this  bloodthirsty  and 
gigantic  lizard,  bearing  on  their  legs  the  marks  of  its  pointed 
teeth. 

This  spectacle  involuntarily  reminds  the  contemplative  ob- 
server of  the  adaptability  granted  by  an  all-provident  nature 
to  certain  animals  and  plants.  Like  the  farinaceous  fruits  of 
Ceres,  the  ox  and  horse  have  followed  man  over  the  whole 
surface  of  the  earth — ^from  the  Ganges  to  the  Rio  de  la  Plata, 
and  from  the  sea-coast  of  Africa  to  the  mountainous  plain  of 
Antisana,  which  lies  higher  than  the  Peak  of  Teneriffe  (41). 
In  the  one  region  the  northern  birch,  in  the  other  the  date- 
palm,  protects  the  wearied  ox  from  the  noonday  sun.  The 
same  species  of  animal  which  contends  in  eastern  Europe  with 
bears  and  wolves,  is  exposed,  in  a  different  latitude,  to  the 
attacks  of  tigers  and  crocodiles ! 

The  crocodile  and  the  jaguar  are  not,  however,  the  only 
enemies  that  threaten  the  South  American  horse;  for  even 
among  the  fishes  it  has  a  dangerous  foe.  The  marshy  waters 
of  Bera  and  Rastro  (42)  are  filled  with  innumerable  electric 
eels,  who  can  at  pleasure  discharge  from  every  part  of  theix:  * 
slimy,  yellow-speckled  bodies  a  deadening  shock.  This  species 
of  gymnotus  is  about  five  or  six  feet  in  length.  It  is  power- 
ful enough  to  kill  the  largest  animals   when  it  discharges 
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its  nervous  <»rgaxi8  at  one  shock  in  a  favourable  direction. 
It  was  once  found  necessary  to  change  the  line  of  road  from 
Uritucu  across  the  Steppe,  owing  to  the  nnmber  of  horses 
which,  in  fording  a  certain  rividet,  annually  fell  a  sacrifice 
to  these  gymnoti,  whi<^  had  accumulated  there  in  great  num- 
bers. AH  odier  species  of  fish  shun  the  vicinity  of  these  for- 
midable  creatures.  Even  the  angler,  when  fishing  from  the 
high  bank,  is  in  dread  lest  an  electric  shock  should  be  conveyed 
to  him  along  the  moistened  line.  Thus,  in  these  regions,  the 
electric  fire  breaks  forth  fiwn  the  lowest  depths  of  the  waters. 
The  mode  of  capturing  the  gymnotus  affords  a  picturesque 
spectacle.  A  number  of  mules  and  horses  are  driven  into  a 
swamp,  which  is  closely  surrounded  by  Indians,  imtil  the 
imusual  noise  excites  the  daring  fish  to  venture  on  an 
attack.  Serpent-like  they  are  seen  swimming  along  the  sur- 
fiwje  of  the  water,  striving  cimningly  to  glide  under  the 
bellies  of  the  horses.  By  the  force  of  their  invisible  blows 
numbers  of  the  poor  animals  are  suddenly  prostrated;  others, 
(Snorting  and  panting,  their  manes  erect,  their  eyes  wildly 
flftftliiTig  with  terror,  rush  madly  from  the  raging  storm ;  but 
the  Indians,  armed  with  long  bamboo  staves,  drive  them  back 
into  the  midst  of  the  pool. 

By  degrees  the  fury  of  this  imequal  contest  begins  to 
slacken.  Like  clouds  that  have  discharged  their  electricity, 
the  wearied  eels  disperse.  They  require  long  rest  and  nou- 
rishing food  to  repair  the  galvanic  force  which  they  have  so 
lavishly  expended.  Their  shocks  gradually  become  weaker 
and  weaker.  Terrified  by  the  noise  of  the  trampling  horses, 
they  timidly  approach  the  brink  of  the  morass,  where  they  are 
wounded  by  harpoons,  and  drawn  on  shore  by  non-conducting 
poles  of  dry  wood. 
^  .  Such  is  ^e  remarkable  contest  between  horses  and  fish. 
That  which  constitutes  the  invisible  but  living  weapon  of 
these  inhabitants  of  the  water — ^that,  which  awakened  by  the 
eontactof  moist  and  dissimilar  particles  (43),  circulates  through 


grXFTMB  AMD  DB8ZBT8.  19 

aU  the  oigans  of  luiimiilB  and  pLants — that  which  fUahing 
amid  the  roar  of  thunder  illuminates  the  wide  eanopy  of 
heayen — whidi  bixid«  iron  to  iron,  and  directs  the  silent  rc- 
cuning  course  of  the  magnetic  needle— -all,  like  the  varied 
iiues  of  the  refracted  ray  of  li^t,  flow  from  one  common 
«onroe,  and  all  blend  together  into  one  eternal  all-pervading 
power. 

I  might  here  dose  my  bold  attempt  of  delineating  the 
Batural  picture  of  the  Steppe;  but,  as  on  the  ocean,  fancy 
delights  in  dwelling  on  the  recollections  of  distant  diores,  so 
wffl  we,  ere  the  vast  plain  vanishes  from,  our  view,  cast  a  rapid 
glance  over  the  regions  by  which  the  Steppe  is  bounded. 

The  northern  desert  of  Africa  separates  two  races  of  men 
which  originally  belonged  to  the  same  portion  of  the  globe, 
and  whose  inextinguishable  feuds  appear  as  old  as  the  myth  of 
Osiris  and  Typhon  (44).  To  the  north  of  Moimt  Atlas  there 
dwells  a  race  characterised  by  long  and  straight  hair,  a  sallow 
complexion,  and  Oaucagian  features;  while  to  the  south  of 
Senegal,  in  the  direetioD  of  Soudan,  we  find  hoirdes  of  Negroes 
occupying  various  grades  in  the  scale  of  civilization.  In 
Central  Asia  the  Mongolian  Steppe  divides  Siberian  barbarism 
from,  the  ancient  civilization  of  the  peninsula  of  Hindostan. 

In  like  manner,  the  South  American  Steppes  are  the  boun- 
daries of  a  European  semi-civilization  (45).  To  the  north, 
between  the  mountain  chain  of  Venezuela  and  the  Caribbean 
Sea,  lie,  crowded  together,  industrial  cities,  clean  and  neat 
villages,  and  carefully  tilled  fields.  Even  a  taste  for  arts, 
fidLentific  culture,  and  a  noble  love  of  civil  freedom,  have  long 
since  been  awakened  within  these  regions. 

To  the  south,  a  drear  and  savage  wilderness  bounds  the 
St^)pe.  Forests,  the  growth  of  thousands  of  years,  in  one 
impenetrate  thicket,  overspread  the  marshy  region  betwoqi 
the  rivers  Orinoco  and  Amazon.  Huge  masses  of  lead- 
coloured  granite  (46)  contract  the  beds  of  the  foaming  rivers. 
Mountains  and  forests  re-echo  with  the  thunder  of  rushing 
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waters,  the  roar  of  the  tiger-like  jaguar,  and  the  dull  rain- 
foreboding  howl  of  the  bearded  ape  (47). 

Where  the  shallower  parts  of  the  river  disclose  a  sandbank, 
the  crocodile  may  be  seen,  with  open  jaws,  and  motionless  as 
a  rock,  its  imcouth  body  often  covered  with  birds  (48) ;  while 
the  chequered  boa-constrictor,  its  tail  lashed  round  the  trunk 
of  a  tree,  lies  coiled  in  ambush  near  the  bank,  ready  to  dart 
with  certain  aim  on  its  prey.  Eapidly  imcoiling,  it  stretches 
forth  its  body  to  seize  the  young  bull,  or  some  feebler 
prey,  as  it  fords  the  stream,  and  moistening  its  victim  with 
a  viscid  secretion,  laboriously  forces  it  down  its  dilating 
throat  (49). 

In  this  grand  and  wild  condition  of  nature  dwell  numerous 
races  of  men.  Separated  by  a  remarkable  diversity  of  lan- 
guages, some  are  nomadic,  imacquainted  with  agriculture,  and 
living  on  ants,  gums,  and  earth,  mere  outcasts  of  humanity  (50), 
such  as  the  Ottomaks  and  Jarures :  others,  for  instance  the 
Maquiritares  and  Macos,  have  settled  habitations,  live  on 
fruits  cultivated  by  themselves,  are  intelligent,  and  of  gentler 
manners.  Extensive  tracts  between  the  Cassiquiare  and 
the  Atabapo  are  inhabited  solely  by  the  Tapir  and  social 
apes;  not  by  man.  Figures  graven  on  the  rocks  (51)  attest 
that  even  these  deserts  were  once  the  seat  of  a  higher 
civilization.  They  bear  testimony,  as  do  also  the  imequally 
developed  and  varying  languages  (which  are  amongst  the 
oldest  and  most  imperishable  of  the  historical  records  of  man), 
to  the  changing  destinies  of  nations. 

While  on  the  Steppe  tigers  and  crocodiles  contend  with 
horses  and  cattle,  so  on  the  forest  borders  and  in  the 
wilds  of  Guiana  the  hand  of  man  is  ever  raised  against  his 
fellow  man.  With  revolting  eagerness,  some  tribes  drink 
the  flowing  blood  of  their  foes,  whilst  others,  seemingly  un- 
iffmed,  yet  prepared  for  murder,  deal  certain  death  with  a 
poisoned  thimib-nail  (52).  The  feebler  tribes,  when  they 
tread  the  sandy  shores,  carefully  efface  with  their  hands  the 
traces  of  their  trembling  steps. 
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Thus  does  man,  eveiywhere  alike,  on  the  lowest  scale  of 
brutish  debasement,  and  in  the  false  glitter  of  his  higher  cul- 
txire,  perpetually  create  for  himself  a  life  of  care.  And  thus, 
too,  the  traveller,  wandering  over  the  wide  world  by  sea  and 
land,  and  the  historian  who  searches  the  records  of  bygone 
ages,  are  everywhere  met  by  the  imvarying  and  melancholy 
spectacle  of  man  opposed  to  man. 

He,  therefore,  who  amid  the  discordant  strife  of  nations, 
Tvoidd  seek  intellectual  repose,  turns  with  delight  to  con- 
template the  silent  life  of  plants,  and  to  study  the  hidden 
forces  of  nature  in  her  sacred  sanctuaries ;  or  pelding  to  that 
inherent  impulse,  which  for  thousands  of  years  has  glowed 
in  the  breast  of  man,  directs  his  mind,  by  a  mysterious  pre- 
sentiment of  his  destiny,  towards  the  celestial  orbs,  which,  in 
undisturbed  harmony,  pursue  their  ancient  and  eternal 
course.* 

*  Ipsa  suae  xneminit  stirpis,  seseque  Deisque 
Mens  fruitur  felix,  et  novit  in  astra  reyerti. 

Bardaii  Argenis,  lib.  ▼.    Ed. 


nXUSTRATIONS  AND  ADDITIONS. 

(1)  p.  1— «  The  Lake  of  Tacartgua:' 

Oh  advancing  through  the  interior  of  South  America,  from 
the  coast  of  Caracas  or  of  Venezuela  towards  the  Brazilian 
frontier  (from  the  10th  degree  of  north  latitude  to  the  equator), 
the  traveller  first  passes  a  lofty  chain  of  mountains  (the  littoral 
chain  of  Caracas)  inclining  from  west  to  east ;  next  vast  tree- 
less Steppes  or  plains  {Los  Llanos)^  which  extend  from  the 
foot  of  the  littoral  chain  to  the  left  bank  of  the  Orinoco; 
and,  lastly,  the  mountain  range  which  gives  rise  to  the  cata- 
racts of  Atures  and  Maypure.  This  mountain  chain,  which  I 
have  named  the  Sierra  Parime,  passes  in  an  easterly  direction 
between  the  sources  of  the  Kio  Branco  and  Bio  Esquibo, 
in  the  direction  of  Dutch  and  French  Guiana.  This  region, 
which  is  the  seat  of  the  marvellous  myths  of  the  Dorado, 
and  is  composed  of  a  moimtain  mass,  divided  into  numerous 
gridiron-like  ridges,  is  bounded  on  the  south  by  the  woody 
plain  through  which  the  Rio  Negro  and  the  Amazon  have 
formed  themselves  a  channel.  Those  who  would  seek  further 
instruction  regarding  these  geographical  relations,  may  com- 
pare the  large  chart  of  La  Cruz  OlmediUa  (1775),  which  has 
served  as  the  basis  of  nearly  all  the  more  modem  maps  of  South 
America,  with  that  of  Columbia,  which  I  drew  up  in  accordance 
with  my  own  astronomical  determinations  of  place,  and  pub- 
lished in  the  year  1825. 

The  littoral  chain  of  Venezuela  is,  geographically  considered, 
a  portion  of  the  Peruvian  Andes.  These  are  divided  at  the 
great  mountain  node  of  the  sources  of  the  Magdalena  (lat. 
1°  55'  to  2°  20')  into  three  chains,  running  to  the  south  of 
Popayan,  the  easternmost  of  which  extends  into  the  snowy 
mountains  of  Merida.  These  mountains  gradually  decline 
towards  the  Paramo  de  las  Rosas  into  the  hilly  district  of 
Quibor  and  Tocuyo,  which  connects  the  littoral  chain  of  Ve- 
nezuela with  the  Cordilleras  of  Cundinamarca. 

This  littoral  chain  extends  murally  and  aminterruptedly  from 
Portocabello  to  the  promontory  of  Paria.  Its  mean  elevation 
is  scarcely  750  toises,  or  4796  English  feet;  but  some  few  sum- 
mits, like  the  Silla  de  Caracas  (also  called  the  Cerro  de  Avila), 
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whidi  is  adorned  with  the  purple-flowering  Befaria  (the  red- 
blossomed  American  Alpine  rose),  rise  13^  toises,  or  8633 
English  feet  above  the  level  of  the  sea.  The  coast  of  the  Terra 
Firma  everywhere  bears  traces  of  devastation,  giving  eWdence 
of  the  action  of  the  great  current  which  rons  from  east  to 
west,  and  which,  afto:  the  disintegration  of  the  Caribbean 
Islands,  formed  the  present  Sea  of  the  Antilles.  The  tongues  of 
land  of  Araya  and  Chuperiperi,  and  more  especially  the  coasts 
ci  Cumana  and  New  Barcelona,  present  to  tne  geologist  a  re- 
maricable  aspect.  The  rocky  iskuids  of  Boracha,  Caracas,  and 
Chimanas  rise  like  beacon-towers  from  the  sea,  afibrding 
evidence  of  the  fearful  imq>tion  of  the  waters  against  the 
shattered  mountain  chain.  The  Sea  of  the  Antilles  mav 
once  have  been  an  inland  sea,  like  the  Mediterranean,  which 
has  suddenly  been  connected  with  the  ocean.  The  islands  of 
Cuba,  Hayti,  and  Jamaica  still  exhibit  the  remains  of  the 
mountains  of  micaceous  schist  which  fcnrmed  the  northern 
boundary  of  this  lake.  It  is  a  remarkable  fact  that  the 
highest  peaks  are  situated  at  the  very  point  where  these  islands 
approach  one  another  the  closest.  It  may  be  conjectured  that 
the  principal  nucleus  of  the  chain  was  situated  between  Cape 
Tiburon  and  Morant  Point.  The  height  of  the  copper  moun- 
tains (montanas  de  cobre)  near  Saint  lago  de  Cuba  has  not 
yet  been  measured,  but  this  range  is  probably  higher  than  the 
Blue  Mountains  of  Jamaica  (11 38  toises,  or  7277  English  feet), 
whose  elevation  somewhat  exceeds  that  of  the  Pass  of  St. 
Gothard.  I  have  abready  expressed  my  conjectures  more 
fiilly  regarding  the  valley-Hke  form  of  the  Atlantic  Ocean,  and 
the  ancient  connection  of  the  continents,  in  a  treatise  written 
at  Cumana,  entitled  Frt»gment  d'un  Tableau  giologique  de 
VAnUrique  miridtonale,  which  appeared  in  the  Journal  de 
Physique,  Messidor,  an  IX.  It  is  remai^able  that  Columbus 
himself  makes  mention,  in  his  official  report,  of  the  connection 
between  the  course  of  the  equinoctial  current  and  the  form  of 
the  coast-line  of  the  Greater  Antilles.* 

The  northern  and  more  cultivated  portion  of  the  province 
of  Caracas  is  a  mountainous  region.  The  mai^inal  chain  is 
divided,  like  that  of  the  Swiss  Alps,  into  many  ranges,  enclosing 
longitudinal  valleys.     The  most  remarkable  among  these  is 

*  Examen  critique  de  VHiat,  de  la  Qiogrctphviy  t.  iii.,  pp.  104 — 
108. 
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the  charming  valley  of  Aragua,  which  produces  an  abundance 
of  indigo,  sugar,  and  cotton,  and,  what  is  perhaps  the  most 
singular  of  sdl,  even  European  wheat.  The  southern  margin 
of  this  valley  is  bounded  by  the  beautiful  Lake  of  Valencia, 
the  ancient  Indian  name  of  which  was  Tacarigua.  The  con- 
trast presented  by  its  opposite  shores  gives  it  a  striking  re- 
semblance to  the  Lake  of  Geneva.  The  barren  mountains  of 
Guigue  and  Guiripa  have  indeed  less  grandeur  and  solemnity 
of  character  than  the  Savoy  Alps;  but,  on  the  other  hand, 
the  opposite  shore,  which  is  covered  with  bananas,  mimosee, 
and  triplaris,  &r  surpasses  in  picturesque  beauty  the  vineyards 
of  the  Pays  de  Vaud.  The  lake  is  10  leagues,  (of  which  20 
form  a  degree  of  the  Equator),  i.e,,  about  30  geographical  miles, 
in  length,  and  is  thickly  studded  with  small  islands,  which 
continually  increase  in  size,  owing  to  the  evaporation  being 
greater  than  the  influx  of  fresh  water.  Within  the  last  few 
years  several  sandbanks  have  even  become  true  islands,  and 
have  acquired  the  significant  name  of  Las  Aparecidas,  or  the 
"  Newly  Appeared,''*  On  the  island  of  Cura  the  remarkable 
species  of  solanum  is  cultivated,  which  has  edible  fruit,  and 
has  been  described  by  Willdenow  (in  his  Hortus  Berolinensis, 
1816,  Tab.  xxvii.).  The  elevation  of  the  Lake  of  Tacarigua 
above  the  level  of  the  sea  is  almost  1400  French  feet  (accorcUng 
to  my  measurement,  exactly  230  toises, «.«.,  1471  English  feet) 
less  than  the  mean  height  of  the  valley  of  Caracas.  This  lake 
has  several  species  of  fish  peculiar  to  itself,*  and  ranks  among 
the  most  beautiftd  and  attractive  natural  scenes  that  I  am 
acquainted  with  in  any  part  of  the  earth.  When  bathing, 
Bonpland  and  myself  were  often  terrified  by  the  appearance 
of  the  jBawa,  a  species  of  crocodile-lizard  {Dragonne?\  hitherto 
undescribed,  from  three  to  four  feet  in  length,  of  repulsive 
aspect,  but  harmless  to  man.  We  found  in  the  Lake  of  Va- 
lencia a  Typha,  perfectly  identical  with  the  European  bulrush, 
the  Typha  angustifoUa — a  singular  and  highly  important  fact  in 
reference  to  the  geography  of  plants. 

In  the  vaUeys  of  Aragua,  skirting  the  lake,  both  varieties  of 
the  sugar-cane  are  cultivated,  viz.,  the  common  Carta  criolla, 
and  the  species  newly  introduced  from  the  South  Sea,  the 
Cana  de  Otaheiti.     The  latter  variety  is  of  a  far  lighter  and 

*  See  my  ObeervcUions  de  Zoologie  et  d*AruUomie  comparie,  t  ii., 
pp.  179—181. 
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mo^  beautifiil  green,  and  a  field  of  it  may  be  distinguished 
firom  the  common  sugar-c»ne  at  a  ^eat  distance.  Cook  and 
George  Forster  were  the  first  to  describe  it;  but  it  would 
appear,  from  Forster*s  treatise  on  the  edible  plants  of  the 
South  Sea  Islands,  that  they  were  but  little  acquainted  with 
the  true  yalue  of  this  important  product.  Bougainville 
brought  it  to  the  Isle  of  France,  whence  it  passed  to  Cayenne 
and  (subsequently  to  the  year  1792)  to  Martinique,  Saint 
I>omingo  or  Haiti,  and  many  of  the  Lesser  Antilles.  The 
enterprising  but  unfortunate  Captain  Bli^h  transported  it, 
together  with  the  bread-fruit  tree,  to  Jamaica.  From  Trini- 
dad, an  island  contiguous  to  the  continent,  the  new  sugar- 
cane of  the  South  Sea  passed  to  the  neighbouring  coasts  of 
Caracas.  Here  it  has  become  of  greater  importance  than  the 
bread-frxiit  tree,  which  will  probably  never  supersede  so 
valuable  and  nutritious  a  plant  as  the  banana.  The  Tahitian 
sugar-cane  is  more  succulent  than  the  common  species,  which 
is  generally  supposed  to  be  a  native  of  Eastern  Asia.  It 
likewise  yields  one-third  more  sugar  on  the  same  area  than 
the  Cana  criolla,  which  is  thinner  in  its  stalk,  and  more 
crowded  with  joints.  As,  moreover,  the  West  Indian  Islands 
are  beginning  to  suffer  great  scarcity  of  fuel  (on  the  island 
of  Cuba  the  sugar-pans  are  heated  with  orange-wood), 
the  new  plant  acquires  additional  value  from  the  fact  of 
its  yielding  a  thicker  and  more  ligneous  cane  (hciffaso).  If 
the  introduction  of  this  new  product  had  not  been  nearly 
simultaneous  with  the  outbreak  of  the  sanguinary  Negro  war 
in  St.  Domingo,  the  prices  of  sugar  in  Europe  would  have 
risen  even  higher  than  they  did,  owing  to  the  interruption 
occasioned  to  agriculture  and  trade.  The  important  question 
which  here  arises,  whether  the  sugar-cane  of  Otaheiti,  when 
removed  from  its  indigenous  soil,  will  not  gradually  dege- 
nerate and  merge  into  the  common  sugar-cane,  has  been 
decided  in  the  negative,  from  the  experience  hitherto  ob- 
tained on  this  subject.  In  the  island  of  Cuba  a  cabaliefia, 
that  is  to  say,  an  area  of  34,969  square  toises  (nearly  83 
English  acres),  produces  870  cwt.  of  sugar,  if  it  be  planted 
^ilJb  the  Tahitian  sugar-cane.  It  is  remarkable  enough  that 
this  important  product  of  the  South  Sea  Islands  should  be 
cultivated  precisely  in  that  portion  of  the  Spanish  colonies 
which  is  most  remote  from  the  South  Sea.     The  voyage 
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from  the  Peniyiaii  shore  to  Otalieiti  may  be  m^de  in  twenty* 
fiye  days,  and  yet,  at  the  period  of  my  trayels  in  Peru  and 
Chili,  the  Tahitian  sugar-cane  was  not  yet  known  in  those 
provinces.  The  natives  of  Easter  Island,  who  suffer  great 
distress  from  want  of  fresh  water,  drink  the  juice  of  the  sugar- 
cane, and,  what  is  very  remarkable  in  a  physiological  point 
of  view,  likewise  sea- water.  On  the  Society,  Friendly,  and 
Sandwich  Islands,  the  light  green  and  thick  stemmed  sugar- 
cane is  everywhere  cultivated. 

In  addition  to  the  Cana  de  OtaheUi  and  the  Cana  erioUa,  a 
reddish  African  sugar-cane  is  cultivated  in  the  West  Indies, 
which  is  known  as  the  Cana  de  Guinea,  It  is  less  succulent 
than  the  common  Asiatic  variety,  but  its  juice  is  esteemed 
especially  well  adapted  for  the  preparation  ofiwai. 

In  the  province  of  Caracas  the  light  green  of  the  Tahitian 
sugar-cane  forms  a  beautifril  contrast  with  the  dark  shade 
of  the  cacao  plantations.  Few  tropical  trees  have  so  thick  a 
foliage  as  the  I%eobroma  Cacao,  This  noble  tree  thrives  best  in 
hot  and  humid  valleys.  Extreme  fertiHty  of  soil  and  insalubrity 
of  atmosphere  are  as  inseparably  connected  in  South  America 
as  in  Southern  Asia.  Nay,  it  has  even  been  observed  that 
in  proportion  as  the  cultivation  of  the  land  increases,  and  the 
woods  are  removed,  the  soil  and  the  climate  become  less 
humid,  and  the  cacao  plantations  thrive  less  luxuriantly. 
But  while  they  diminish  in  numbers  in  the  province  of  Caracas, 
they  spread  rapidly  in  the  eastern  provinces  of  New  Barcelona 
and  Cumana,  more  especially  in  the  humid  woody  region 
lying  between  Cariaco  and  the  Golfo  Triste. 

(2)  p.  1 — ^"  The  natives  term  this  phenomenon  ^hanks,^^* 

The  Llanos  of  Caracas  are  covered  with  a  widely-extended 
formation  of  ancient  conglomerate.  On  passing  from  the 
valleys  of  Aragua  over  the  most  southern  range  of  the  coast 
chain  of  Guigue  and  Villa  de  Cura,  descending  towards  Para- 
para,  the  traveller  meets  successively  with  strata  of  gneiss  and 
micaceous  schist,  a  probably  Silurian  transition  rock  of  argil- 
laceous schist  and  black  limestone ;  serpentine  and  greenstone 
in  detached  spheroidal  masses ;  and  lastly,  on  the  margin  of 
the  great  plain,  small  elevations  of  augitic  amygdaloid  and 
porphyritic  schist.  These  hills  between  Parapara  and  Ortia 
appear  to  me  to  be  produced  by  volcanic  eruptions  on  the 
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oM  sea-shore  of  the  Llanos.  Further  to  the  north,  rise  the  &r- 
fioned  cayemous  and  grotesquely-shaped  elevations  known 
as  the  Morros  de  San  Juan,  which  form  a  species  of  deyil*8 
dyke,  the  grain  of  which  is  crystalline,  like  upheaved  dolo- 
mite. They  are,  therefore,  to  be  regarded  rather  as  portions 
of  the  shore  tiian  as  islands  in  the  ancient  gulf.  I  consider 
tlie  Llanos  to  have  been  a  gulf,  for  when  their  inconsiderable 
elevation  above  the  present  sea  level,  the  adaptation  of  their 
fimn  to  the  rotation  current,  running  from  east  to  west,  and 
tiie  lowness  of  the  eastern  shore  between  the  mouth  of  the 
CMnoeo  and  the  Essequibo  are  taken  into  account,  it  can 
scarcely  be  doubted  that  the  sea  once  overflowed  the  whole  of 
tiiis  basin  between  the  coast  chain  and  the  Sierra  de  la 
Farime,  extending  westward  to  the  mountains  of  Merida  and 
Pamj^ona  (in  the  same  manner  as  it  probably  passed  through 
the  plains  of  Lombordy  to  the  Cottian  and  Pennine  Alps). 
Moreover,  the  inclination  or  line  of  strike  of  these  Llanos  is 
directed  from  west  to  east.  Their  elevation  at  Calabozo,  a 
distance  of  100  geographical  (400  English)  miles  from  the  sea, 
scarcely  amounts  to  30  toises,  or  1 92  English  feet ;  consequently 
15  toises  (96  English  feet)  less  than  the  elevation  of  Pavia,  and 
45  toises  (288  English  feet)  less  than  that  of  Milan  in  the  plain 
of  Lombardy  between  the  Swiss  Lepontine  Alps  and  the  Ligu- 
rian  Apennines.  This  conformation  of  the  land  reminds  us  of 
daudian's  expression,  "  curvata  tumore  parvo  planities."  The 
surface  of  the  Llanos  is  so  perfectly  horizontal  that  in  many 
parts  over  an  area  of  some  480  English  square  miles,  not  a 
single  point  appears  elevated^tne  foot  above  the  surrounding 
leveL  When  it  is  further  borne  in  mind  that  there  is  a  total 
absence  of  all  shrubs,  and  that  in  some  parts,  as  in  the  Mesa 
de  Pavones,  there  is  not  even  a  solitary  palm-tree  to  be  seen,  it 
may  easily  be  supposed  that  this  sea-like  and  dreary  plain 
presents  a  most  singular  aspect.  Far  as  the  eye  can  range,  it 
scarcely  rests  on  any  object  elevated  many  inches  above  the 
general  level.  If  the  boundary  of  the  horizon  did  not  con- 
tinually present  an  undefined  flickering  and  undulating  out- 
line, owing  to  the  condition  of  the  lower  strata  of  air,  and 
the  refraction  of  light,  solar  elevations  might  be  determined 
by  the  sextant  above  the  margin  of  the  plain  as  above  the 
horizon  of  the  sea.  This  perfect  flatness  of  the  ancient  sea- 
bottom  renders  the  hanks  even  more  striking.      They  are 
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composed  of  broken  floetz>strata,  which  rise  abruptly  about 
two  or  three  feet  above  the  surrounding  level,  and  extend 
uniformly  over  a  length  of  from  10  to  12  geographical  {i.e,, 
40  to  48  English)  miles.  It  is  here  that  the  small  rivers  of 
the  Steppe  take  their  origin. 

On  our  return  from  the  Rio  Negro,  we  frequently  met  with 
traces  of  landslips  in  passing  over  the  Llanos  of  Barcelona. 
We  here  found  in  the  place  of  elevated  banks,  isolated  strata 
of  gypsum  lying  from  3  to  4  toises,  or  19  to  25  English  feet, 
below  the  contiguous  rock.  Further  westward,  near  the  con- 
fluence of  the  River  Caura  and  the  Orinoco,  a  lai^e  tract  of 
thickly  grown  forest  land  to  the  east  of  the  Mission  of  San 
Pedro  de  Alcantara,  fell  in  after  an  earthquake  in  the  year 
1790.  A  lake  was  immediately  formed  in  the  plain,  which 
measured  upwards  of  300  toises  (1919  feet)  in  diameter. 
The  lofty  trees,  as  the  Desmanthus,  Hymensea,  and  Malpi- 
ghia,  retained  their  verdure  and  foliage  for  a  long  time  after 
their  submersion. 

(3)  p.  2 — "-4  shoreless  ocean  seems  spread  before  us.''^ 

The  distant  aspect  of  the  Steppe  is  the  more  striking  when 
the  traveller  emerges  from  dense  forests,  where  his  eye 
has  been  &miliarised  to  a  limited  prospect  and  luxuriant 
natural  scenery.  I  shall  ever  retain  an  indelible  impression 
of  the  effect  produced  on  my  mind  by  the  Llanos,  when,  on 
our  return  from  the  Upper  Orinoco,  they  first  broke  on  our 
view  from  a  distant  mountain,  opposite  the  moutlT  of  the 
Rio  Apure,  near  the  Hato  del  Capuchino.  The  last  rays  of 
the  setting  sun  illumined  the  Steppe,  which  seemed  to  swell 
before  us  like  some  vast  hemisphere,  while  the  rising  stars 
were  refracted  by  the  lower  stratum  of  the  atmosphere. 
When  the  plain  has  been  excessively  heated  by  the  vertical 
rays  of  the  sun,  the  evolution  of  the  radiating  heat,  the  ascent 
of  currents  of  air,  and  the  contact  of  atmospheric  strata  of 
unequal  density,  continue  throughout  the  night. 

(4)  p.  2 — "  The  naked  stony  crusts 

The  deserts  of  Africa  and  Asia  acquire  a  peculiar  cha- 
racter from  the  frequent  occurrence  of  immense  tracts  of 
land,  covered  by  one  flat  uniform  surface  of  naked  rock.  Li 
the  Schamo,  which  separates  Mongolia  and  the  mountain 
chain  of  Ulangom  and  Malakha-Oola  from  the  north-west 
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jart  of  duaft,  nwh  rooky  banks  Are  Icnned  7iy.  In  ihn 
woody  plain*  of  the  Orinoco  they  arc  found  to  be  nurrouadod 
with  tkie  mart  Inxtiriaiit  Ttgetation.*  In  the  midH  of  theae 
flat,  tabukir  moaaes  of  gronitc  aod  Ryciiitc,  aorenl  tbouaaada 
of  fed  in  diameter,  prt-acnting  merely  n  (t-wr  Mattered  licJmta, 
we  find  in  the  forctla.  or  on  their  margiiM,  little  ialanda  of 
light  soil,  covered  with  low  and  ever-flowering  pinnta,  hariag 
the  appearance  of  amall  gardcna.  The  monks  tcttlcd  on  ths 
Upper  Orinoco,  gingulorlv  enough  regard  the  whulo  of  thtaa 
honzontal  naked  atony  plains,  when  extending  over  a  ooiul- 
denible  area,  OH  conducive  tn  fc\-ers  and  other  oiacMca.  Many 
of  the  villages  belonging  to  tin-  miaalon  hara  been  tnutaferred 
to  other  spota  on  account  of  the  general  ]ir«Taleiw«  of  this 
opinion.  Do  these  nton^  flats  {laxas)  act  chemieaHj  on  lb« 
atmosphere  or  influence  it  only  t^  means  of  a  gnstcr  radiation 
of  heat  ? 


Our  physical  and  geognostic  knowledge  of  the  weatem 
mountain  region  of  North  America  hns  recently  heen  enriched 
by  the  acquisition  of  many  accurate  data  yielded  by  the 
admirable  labours  of  the  enterprising  trDvellcr  Major  Long, 
and  his  companion  Sdwin  Jumes,  but  more  especially  by  the 
comprchcnfiive  invci^tigations  of  Cnptuin  Fremont.  The 
knowledge  thus  established  clearly  coiToboratcs  the  accuracy 
of  the  diflerent  facts  which  in  my  work  on  New  Spain  I  could 
merely  advance  as  hypothetical  conjectures  regarding  the 
northern  plains  and  mountains  of  America.  In  natural  his- 
tory, as  well  OS  in  historical  rcBearch,  Ihcts  remain  isolated 
until  by  long- continued  investigation  they  ore  brought  into 
connection  with  each  other. 

The  eastern  shore  of  the  United  States  of  Xorth  America 
inclines  ftom  south-west  to  north-east,  as  does  the  BroKiliun 
coast  south  of  the  equator  from  the  Rio  do  la  Plnlu  to  Olinda, 
OD  both  these  regions  there  rise,  at  a  short  distance  from  the 
coast  line,  two  ranges  of  mountains  more  nearly  parallel  to 
each  other  than  to  tho  western  Andes,  (llie  Cordilleras 
If  Chili  and  Peru),  or  to  the  North  Meiican  chain  of  the 
Eocky  Mountains.     The  South  American  or  Brazilian  mouu- 

*  StlalioH  Hiel.,  t,  li.,  p.  279. 
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tain  system,  {brms  an  isolated  group,  the  highest  points  of 
which,  Itaoolumi  and  Itamhe,  do  not  rise  above  an  elevation 
<3i  900  toises,  or  5755  English  feet.  The  eastern  portion  of 
the  ridge  most  contiguous  to  the  sea  is  the  only  part  that 
follows  a  regular  ioclmation  from  S.S.W.  to  N.N.E.,  increas- 
ing in  br^dth  and  diminishing  in  general  elevation  as  it 
approaches  further  westward.  The  chain  of  the  Parecis  HiH» 
approximates  to  the  riyers  Itenes  and  Guapore,  in  the  same 
manner  as  the  mountains  of  Aguapehi  axiii  San  Fernando 
^south  of  Villabella)  approach  the  lo%^  Andes  of  Cochabamba 
«nd  Santa  Cruz  de  la  Sierra. 

There  is  no  direct  ooimection  between  the  two  mountain 
sjBtems  of  the  Atlantic  and  South-sea  coasts  (the  Bra- 
zilian and  the  Peruvian  CordUleras);  Wesitem  Brazil  being 
separated  from  Eastern  or  Upper  Peru  by  the  low  lands  of 
the  province  of  Chiquitos,  which  is  a  longitudinal  vaUey  that 
inclines  from  north  to  south,  and  communicates  both  with  the 
plains  of  the  Amazon  and  of  the  Bio  de  la  Plata.  In  these 
regions,  as  in  Poland  and  Russia,  a  ridge  of  land,  sometimes 
imperceptible  (termed  in  Slavonic  U%ioaly\  forms  the  line  of 
separation  between  different  rivers ;  as  for  instance,  between 
the  Piloomayo  and  Madeira,  between  the  Aguapehi  and  Gua- 
pore, and  between  the  Paraguay  and  the  Bio  Topayos.  The 
ridge  {semC)  extends  from  Chayanta  and  Pomabamba  (19® — 
20°  lat.,)  in  a  soulh-easterly  direction^  and  after  intersecting 
the  depressed  tracts  of  the  province  of  Chiquitos,  (which  has 
become  almost  unknown  to  geographers  since  the  expulsion 
of  the  Jesuits,)  forms  to  the  nordi-east,  where  some  scattered 
mountains  are  again  to  be  met  with,  the  dvoortia  aquarum 
at  liie  sources  of  the  fiaores  and  near  Villabella  (15°— 
17°  lat.) 

This  water-line  of  separation  which  is  so  important  to  the 
general  intercourse  and  growing  civilization  of  different 
nations  corresponds  in  the  northern  hemisphere  of  South 
America  Avith  a  second  line  of  demarcation  (2° — 3°  lat.) 
which  separates  the  district  of  the  Orinoco  from  that  of  the 
Bio  Negro  and  the  Amazon.  These  elevations  or  risings  in 
the  midst  of  the  plains  {terrm  tumor es^  according  to  Frontinus) 
may  almost  be  regarded  as  undeveloped  mountain-systems, 
dengned  to  connect  two  apparently  isolated  groups,  the  Sierra 
Parime  and  the  Brazilian  highlands,  to  the  Andes  chain  of 
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Timana  and  Coehabamba.  Tbeae  relations,  to  wliicli  yery 
little  attention  has  hitherto  been  directed,  fbnn  tiie  basis  of  my 
^yision  of  South  America  into  three  depressions  or  basins, 
Tiz.,  those  of  the  Orinoco  in  its  lower  coarse,  of  the  Anuuson, 
and  of  the  Rio  de  la  Plata.  Of  tiiese  three  basins,  the  exterior 
ones,  as  I  haye  already  observed,  are  Steppes  or  Prairies; 
but  the  central  one  between  the  Siena  Parime  and  the 
Bragalian  diain  of  mountains  must  be  regarded  as  a  wooded 
plain  or  HyUsa. 

In  endeavouring  by  a  few  equally  brief  touches  to  give  a 
sketch  of  the  natural  features  of  North  America,  we  must  first 
glance  at  the  <diain  of  the  Andes,  which,  narrow  at  its  origin. 
Boon  increases  in  height  and  breadth  as  it  follows  an  inclina- 
tion from  sootibi-east  to  north-west,  passing  throngh  Panama, 
Veragua,  Guatimala,  and  New  Spain.  I^  range  of  moun- 
tains, formerly  Hie  seat  of  an  ancient  civilization,  presents  a 
like  barrier  to  the  general  current  of  the  sea  between  the 
tropics,  and  to  a  more  rapid  intercommunication  between 
Europe,  Western  Africa,  and  Eastern  Asia.  From  the 
17th  degree  of  latitude  at  the  celebrated  Isthmus  of  Tdiuan- 
tepec,  the  chain  deflects  from  the  shores  of  the  Pacific,  and 
inclinii^  from  south  to  north  becomes^  an  inland  Cordillera. 
in  Northern  Mexico,  the  Crane  Mountains  (Sierra  de  las 
GmUas)  constitute  a  portion  of  the  Rodnr  Mountains.  On 
tiieir  western  declivity  rise  the  Columoia  and  the  Rio 
Colorado  of  California;  on  the  eastern  side  I3ie  Rio  Roxo 
of  Natchitodies,  the  Canadian  river,  the  Arkansas,  and  the 
shallow  river  Platte,  which  latter  has  recently  been  converted 
by  some  ignorant  geographers,  into  a  Rio  de  la  Plata,  or  a 
river  yieldmg  silver.  Between  the  sources  of  these  rivers  rise 
in  the  parallels  of  S1°  20'  and  40^"  13'  lat.,  three  huge  peaks 
composed  of  granite,  containing  little  mica,  but  a  large  pro- 
portion of  hombiende.  These  have  been  respectively  named 
Spanish  Peak,  James  or  Pike's  Peak,  and  Big  Horn  or  Long's 
Peak.*  Their  elevation  exoeeds  that  of  the  highest  summits 
of  the  North  Mexican  Andes,  which  indeed  nowhere  attain 
the  height  of  the  line  of  perpetual  snow  from  tiie  parallels  of 
18°  and  19°  lat.,  or  from  the  group  of  Orizaba,  (2717  toises, 
or  17,374  English  feet),  and  of  Popocatepetl  (2771  toises,  or 
17,720  English  feet)  to  Santa  Fe  and  Taos  in  New  Mexico. 

*  See  my  Easai  Polibiqne  sur  la  N'ouvelle  Espagne.  2me  6£i.,  t.  i., 
pp.  82  and  109. 
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James'  Peak  (38^  48'  lat.)  is  said  to  have  an  elevation  of 
11,497  English  feet.  Of  this  only  8537  feet  have  been  deter- 
mined by  trigonometrical  measurement,  the  remainder  being 
deduced  in  the  absence  of  barometrical  observations,  from 
\mcertain  calculations  of  the  declivity  or  fall  of  rivers.  As 
it  is  scarcely  ever  possible,  even  at  the  level  of  the  sea,  to 
conduct  a  purely  trigonometrical  measurement,  determinations 
of  impracticable  heights  are  always  in  part  barometrical. 
Measurements  of  the  fall  of  rivers,  of  their  rapidity  and  of  the 
length  of  their  course,  are  so  deceptive,  that  the  plain  at  the 
foot  of  the  Rocky  Mountains,  more  especially  near  those  sum- 
mits mentioned  in  the  text,  was,  before  the  important  expe- 
dition of  Captain  Fremont,  estimated  sometimes  at  8000  and 
sometimes  at  3000  feet  above  the  level  of  the  sea.*  From  a 
similar  deficiency  of  barometrical  measurements,  the  true 
height  of  the  Himalaya  remained  for  a  long  time  uncertain ; 
now,  however,  science  has  made  such  advances  in  India,  that 
when  Captain  Gerard  had  ascended  on  the  Tarhigang,  near 
the  Sutledge,  north  of  Shipke,  to  the  height  of  19,411  feet, 
he  still  had,  after  having  broken  three  barometers,  four  equally 
correct  ones  remaining.f 

Fremont,  in  the  expedition  which  he  made  between  the 
years  1842  and  1844,  at  the  command  of  the  United  States 
Government,  discovered  and  measured  barometrically  the 
highest  peak  of  the  whole  chain  of  the  Rocky  Moimtains  ta 
the  north-north-west  of  Spanish,  James',  Long's,  and  Laramie's 
Peaks.  This  snow-covered  simmiit,  which  belongs  to  the 
group  of  the  Wind  River  Mountains,  bears  the  name  of 
Fremont's  Peak  on  the  great  chart  published  under  the  di- 
rection of  Colonel  Abort,  chief  of  the  topographical  depart- 
ment at  Washington.  This  point  is  situated  in  the  parallel 
of  43°  10'  north  lat.,  and  110°  7'  west  long.,  and  therefore 
nearly  5°  30'  north  of  Spanish  Peak.  The  elevation  of  Fre- 
mont's Peak,  which  according  to  direct  measurement  is  13,568 
feet,  must  therefore  exceed  by  2072  feet  that  given  by  Long  to 
James'  Peak,  which  would  appear  from  its  position  to  be  iden- 
tical with  Pike's  Peak,  as  given  in  the  map  above  referred  to. 
The  Wind  River  Moimtains  constitute  the  dividing  ridge 
{divortia  aquarum)  between  the  two  seas.  "  From  the  summit," 

*  See  Long's  Expeditions,  vol.  ii.,  pp.  86,  862,  882.     Ap.  p.  xxxvii. 
t  Critical  Researches  on  Philology  and  Geography,  1824,  p.  144. 
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says  Captain  FT^m(intiiihLSofluria]iTport,*"tmuiwnn  thoone 
side  numerous  lak«>s  nnd  stn-uiii».  Uii-  auuiritiof  the  Itio  Cnlo- 
railo,  which  carries  ila  wiiti^rs  through  tlic  fnlifontian  Oulf 
to  the  South  Sea ;  on  the  olJitr,  Iht"  Jti-p  rollry  of  the  Wind 
IliviT,  where  tie  the  aources  of  tiie  Yellowstone  Hiver.  oiic  of 
the  main  branches  of  the  Missuuri  which  unitm  nith  the 
iMigsiggippi  at  St.  Louis.  Par  to  the  north-wext  wc  could 
just  discoTcr  the  snowy  hcndi)  of  the  Truiii  Ti'loiu,  which 
give  iTse  to  the  true  sources  of  the  Missouri  not  fur  from 
ihe  primitive  etrcnm  of  the  Oregon  or  Columbia  river,  which 
is  kuowu  under  the  name  of  Snake  Hirer,  or  Lrwis  Forlt," 

To  the  surprise  of  the  adventurous  travellers,  the  summit 
of  Fremont's  Peak  wiis  found  to  be  visitt'd  by  bees.  It  is 
probable  lluit  thc»e  insects,  like  the  butterflies  which  I  found 
.it  fiir  higher  elevations  in  the  cboia  of  the  Anilea.  nnd  also 
within  the  limits  of  perpetual  enow,  bod  been  involuntarily 
drawn  thither  by  asccuding  eiiiTcnls  of  oir.  I  have  even  seen 
large  winged  leptdoptera,  which  had  been  carried  far  out  to 
sea  by  land-winds,  drop  on  the  ship  deck  nt  a  consider- 
able distance  from  land  in  the  South  Sea. 

Fremont's  map  and  geographical  rcseorehes  embrace  tbo 
immense  tract  of  land  extending  from  the  confluence  of 
Kanzas  River  with  the  Missouri,  to  the  cataracts  of  tho 
Coluinbin  and  the  Missions  of  Santa  Barbara  and  Pueblo  da 
los  Angeles  in  New  Culifoniia,  presenting  a  space  amount- 
ing to  28  degrees  of  longitude  (about  1360  miles)  between 
the  34th  and  45th  parall..'ljs  of  north  latitude.  Four  hundred 
points  have  been  hypsometrically  determined  by  barometrical 
measurements,  and  for  the  most  part,  astronomically:  »o  that 
it  has  been  rendered  possible  to  delineate  the  profile  above 
the  sea's  level  of  a  tract  of  land  measuring  3,600  miles 
with  oil  its  inflections,  extending  from  the  north  of  Kanzos 
River  to  Fort  Vancouver  and  to  the  coasts  of  the  South  Sea 
(almost  720  miles  more  than  the  distaivce  from  Madrid  to 
Tobobk).  As  I  believe  I  was  the  first  who  attempted  to 
represent,  in  get^piostic  profile,  the  configuration  of  entire 
countries,  as  the  Spanish  Feninsida,  the  highland  of  Mcsioo, 
and  the  Cordilleras  of  South  America  (for  the  half-perspec- 

•  Seport  of  the  Exploring  Expedition  (o  ilie  Bori^  Mountaint  in 
the  ytiir  1842,  and  to  Oregon  and  North  Cali/urnia,  in  tht  yean 
1843-1844,  p.  78. 
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tive  projections  of  the  Siberian  traveller,  the  Abb6  Chappe,* 
were  based  on  mere  and  for  the  most  part  on  yery  inac- 
curate estimates  of  the  falls  of  rivers) ;  it  has  afforded  me 
special  satisfaction  to  find  the  graphical  method  of  represent- 
ing the  earth* s  configuration  in  a  vertical  direction,  that  is, 
the  elevation  of  solid  over  fluid  parts,  achieved  on  so  vast 
a  scale.  In  the  mean  latitudes  of  37^  to  43°  the  Hocky 
Moimtains  present,  besides  the  great  snow-crowned  summits, 
whose  height  may  be  compared  to  that  of  the  Peak  of  Teneriffe, 
elevated  plateaux  of  an  extent  scarcely  to  be  met  with  in  any 
other  part  of  the  world,  and  whose  breadth  from  east  to  west 
is  almost  twice  that  of  the  Mexican  highlands.  From  the  range 
of  the  moimtains,  which  begin  a  little  westward  of  Fort  Lara- 
mie, to  the  further  side  of  the  Wahsatch  Mountains,  the  eleva- 
tion of  the  soil  is  uninterruptedly  maintained  from  five  to 
upwards  of  seven  thousand  feet  above  the  sea's  level ;  nay, 
this  elevated  portion  occupies  the  whole  space  between  the 
true  Rocky  Mountains  and  the  Califomian  snowy  coast  range 
frt>m  34°  to  45°  north  latitude.  This  district,  which  is  a 
kind  of  broad  longitudinal  valley,  like  that  of  the  lake  of  Titi- 
caca,  has  been  named  The  Great  Basin  by  Joseph  Walker  and 
Captain  Fremont,  travellers  well  acquainted  with  these  west- 
em  regions.  It  is  a  terra  incognita  of  at  least  8000  geo- 
graphical (or  128,000  English)  square  miles,  arid,  almost 
uninhabited,  and  full  of  salt  lakes,  the  largest  of  which  is 
3940  Parisian  (or  4200  English)  feet  above  the  level  of  the 
sea,  and  is  connected  with  the  narrow  Lake  Utah,f  into  which 
the  "  Rock  River"  {Timpan  Ogo  in  the  Utah  language)  pours 
its  copious  stream.  Father  Escalante,  in  his  wanderings  from 
Saiita  Yk  del  Nuevo  Mexico  to  Monterey  in  New  California, 
discovered  Fremont's  "Great  Salt  Lake"  in  1776,  and  con- 
founding together  the  river  and  the  lake,  called  it  Laguna  de 
Timpanogo.  Under  this  name  I  inserted  it  in  my  map  of 
Mexico,  which  gave  rise  to  much  uncritical  discussion  regard- 
ing the  assumed  non-existence  of  a  large  inland  salt  lake,J — a 

*  Chappe  d'Antcroche,  Voyage  en  SibMe,  fait  en  1761.    4  vols., 
4to.,  Paris,  1768. 

t  Fremont^  Report  of  the  Exploring  Expedition,  pp.   154,  and 
273-276. 

X  Humboldt,  Adas  Mexicain,  plch.  2;  Eeeai polttigue  sur  la  Nouv. 
Esp.,  t.  i.  p.  281 ;  t.  ii.  pp.  248,  818,  and  420.     Fremont,  Upper  CaJti- 
fomia,  1848,  p.  9.    See  also  Duflot  de  Mofras,  Exploration  de  V Oregon, 
1844,  t.  ii.  p.  140. 
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questiDQ  previouoly  mooted  by  tlto  learned  Ameticwi  trardlflr 
Tanner.  Gallatin  eiprctwjy  «&]'h  in  hia  nirinair  on  tliu  kUwi- 
-ginal  races* — "Geaeial  AJtiieyaad  Mr.  J.  S.  StniUi  liavc fbuad 
the  Ijikc  Timpnnogo  in  the  saniL'  latitude  and  lonftitude  nrmrij' 
as  had  been  awtijfnod  to  it  in  Humboldt's  Atlaa  of  Ui^Kioo." 

I  hare  purposelj-  dwelt  at  kngtb  dd  tbeae  ooaaidrmtiam 
regarding  the  remarkable  elevation  of  (he  aoil  in  tho  rnian  of 
the  Rocky  Mountains,  liinoe  bjr  it*  cxtennian  and  bei([fal  it 
uiulotibtedly  exercises  a  p'aat,  although  bithrrto  oni^ipiv- 
ciated  influence  un  tlic  climate  of  the  northern  half  of  tho 
new  continent,  both  in  ita  southern  nad  MMtcm  portioo*. 
On  this  Tast  and  uniformly  elevated  plateau  tYi'mont  found 
the  water  covered  with  ice  every  ui)^ht  in  tlw  month  of  Auguat. 
Nor  is  the  coutiguration  of  the  laud  Ics«  impuriaat  when 
considered  in  reference  to  the  aocial  condition  and  prognin 
of  the  great  North  AmcricAn  United  Stutea.  Although  the 
moimtaiu  range  which  divides  the  waters  attain*  a  hei^^t 
nearly  equal  to  that  of  the  jinsscs  of  Mount  Simplun  ((1170 
Purisian  or  6dT6  EngliKh  feet).  Mount  Goihard  (6440  Pariman 
or  6863  English  feet),  and  tlte  great  St.  Itemord  (7476 
Parisian  or  7957  English  feet),  the  ascent  is  so  prulonginl  nnd 
gradual  that  no  impedimentM  oppose  a  general  intercourse  by 
means  of  vehicles  and  curriages  of  every  kind  between  the 
Missouri  and  Oregon  territoriea,  between  the  Atlantic  Statra, 
and  the  new  seltlements  on  the  Oregon  (or  Columbia)  river, 
or  between  the  coast'lnads  iyiug  opposite  to  Europe  on  the 
one  side  of  the  contineut,  and  to  China  on  the  other.  The 
distance  from  fioston  to  the  old  settlement  of  Atioria  on 
the  Pacific  at  tlie  mouth  of  the  Oregon  when  measured  in 
a  direct  line,  and  taking  into  account  the  difference  of  longi- 
tude, is  550  gec^nphical,  i.e..  2200  English  miles,  or'oue- 
sizth  less  than  the  distunce  between  Lisbon  and  Kotherinen- 
burg  in  the  Ural  district.  On  account  of  this  gentle  nscent 
of  the  elevated  plains  leading  from  the  Missouri  to  Califomia 
and  the  Oregon  territory  (all  the  rcsting-pkces  measured 
between  the  Fort  and  River  Lamaric  on  the  northern  braneh 
of  the  Platte  river  to  Fort  Ifali  on  the  Lewis  Fork  of  the 
Columbia,  being  situated  at  an  elevation  of  trom  five  to  up- 
wards of  seven  thousand  feet,  and  that  in  Old  Park  even  at 
the  height  of  9760  Parisian  or  10,402  English  feet !),  consi- 
•  In  Iho  Archaoloi/ia  Americana,  voL  U.  p.  IJO. 
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derable  difficulty  has  been  experienced  in  determining  the 
culminating  point,  or  that  of  the  divortia  aquarum.  It  is 
south  of  the  Wind  River  Mountains,  about  midway  betweed 
the  Mississippi  and  the  coast  line  of  the  Southern  Ocean, 
and  is  situated  at  an  elevation  of  7490  feet,  or  only  480  feet 
lower  than  the  pass  of  the  Great  Bernard.  The  emigrants  call 
this  culminating  point  the  South  Pass.*  It  is  situated  in  a 
pleasant  region,  embellished  by  a  profusion  of  artemisise, 
especially  A.  tridentata  (Nuttall),  and  varieties  of  asters  and 
cactuses,  which  cover  the  micaceous  slate  and  gneiss  rocks. 
Astronomical  determinations  place  its  latitude  in  the  parallel 
of  42°  24',  and  its  longitude  in  that  of  109**  24'  W.  Adolf 
Erman  has  already  drawn  attention  to  the  fact,  that  the  line 
of  stiike  of  the  great  east- Asiatic  Aldanian  mountain-chain, 
which  separates  flie  basin  of  the  Lena  from  the  rivers  flowing 
towards  the  Great  Southern  Ocean,  if  extended  in  the  form 
of  a  great  circle  on  the  surface  of  the  globe,  passes  through 
many  of  the  summits  of  the  Rocky  Mountains  between  40° 
and  55°  north  lat.  "  An  American  and  an  Asiatic  mountain- 
chain,"  he  remarks,  "  appear  therefore  to  be  only  portions  of 
one  and  the  same  fissure  erupted  by  the  shortest  channels."! 

The  western  high  mountain  coast  chain  of  the  Cali- 
fomian  maritime  Alps,  the  Sierra  Nevada  de  California,  is 
wholly  distinct  from  tiie  Rocky  Mountains,  which  sink  towards 
the  Mackenzie  River  (that  remains  covered  with  ice  for  a 
great  portion  of  the  year),  and  from  the  high  table  land  on 
which  rise  individual  snow-covered  peaks.  However  inju- 
dicious the  choice  of  the  appellation  of  Rocky  Mountains  may 
be,  when  applied  to  the  most  northerly  prolongation  of  the 
Mexican  central  chain,  I  do  not  deem  it  expedient  to  sub- 
stitute for  it  the  denomination  of  the  Oregon  Chain,  as  has 
frequently  been  attempted.  These  mountains  do  indeed  give 
rise  to  the  sources  of  three  main  branches  constituting  the 
great  Oregon  or  Columbia  river  (viz.,  Lewis',  Clarke's,  and 
North  Fork);  but  this  mighty  stream  also  intersects  the  chain 
of  the  ever  snow-crowned  maritime  Alps  of  California.  The 
name  of  Oregon  Territory  is  also  employed,  politically  and 
officially,  to  designate  the  lesser  territory  of  land  west  of  the 

•  Fremont's  Report,  pp.  8,  60,  70, 100,  and  129. 

+  Compare  Erman's  Reise  um  die  Erde,  Abth.  i  Bd.  8,  s.  8,  Abth. 
ii.  Bd.  1.  8.  386,  with  hia  Archiv  fur  Wisaenechqfilicke  Kunde  von 
Rutland.  Bd.  vi.  s.  671. 
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coast  chain,  -where  Fort  Vnncourer  and  tho  WaUhmatU 
settlements  are  situated ;  and  it  would  thercfure  teem  bftler 
to  abstain  firora  applyinf^  the  name  of  Oregon  either  to  tbo 
central  or  to  the  coast  chain.  This  deiioniination,  inom>i-cr, 
led  the  celebrated  geographer  Mdltc-llrun  into  a  Rii«oonc«p- 
tion  of  the  most  remarkable  kind.  He  read  in  an  old  .S|)Biiihh 
chart  the  following  passage  : — "  And  it  is  itiU  unknown  (y 
atin  le  iffnora)  where  the  source  of  this  river"  (now  called  tlio 
Columbia)  "  is  situated,"  and  he  believed  thai  the  word  ignora 
signified  the  name  of  the  Oregon.* 

The  rocka  which  give  rise  to  the  cataracts  of  the  CulumbiH 
at  the  point  where  the  river  breaks  through  the  chain,  mark 
the  prolongation  of  the  Sierra  Nevada  of  California  from  tho 
44th  to  the  47th  degree  of  latitude.f  In  this  northern  pro- 
longation of  the  chain  lie  the  three  colossal  elevations  of 
Mount  Jefferson,  Mount  Hood,  and  Mount  St.  Helen's,  which. 
rise  14,540  Parisian  (or  15,500  English)  feet  above  the  »ea- 
level.  The  height  of  this  coast  chain  or  range  far  exceeds 
therefore  that  of  the  Itoeky  Mountains.  "  Du'ing  an  eight 
months'  journey  along  these  maritime  Alps,"  says  Oaptnin 
Fremont,!  "  we  were  conalantly  mtkin  Bight  of  Buow-covcred 
summits ;  and  while  we  were  able  to  cross  the  Itocky  Moun- 
tains through  the  South  Pass  ot  an  elevation  of  7027  feet, 
we  foimd  mat  the  passes  in  the  maritime  range,  which  is 
divided  into  several  parallel  chains,  were  more  tlinn  2U0O. 
feet  higher"— ^ind  therefore  only  1 1 70  (English)  feet  below  the 
summit  of  Mount  Etna.  It  is  also  a  very  remarkable  fact, 
and  one  which  reminds  us  of  the  rehitions  of  the  eastern  and 
western  Cordilleras  of  Chili,  that  ToIcaDocs  still  active  are 
only  found  in  tlie  Californian  chain  which  lies  in  the  closest 
proximity  to  the  sea.  The  conical  mountains  of  Itegnier  and 
of  St.  Helen's  are  almost  invariably  observed  to  emit  smoke; 
and  on  the  23rd  of  November,  1843.  the  latter  of  tbcsa 
volcanoes  erupted  a  mass  of  ashes  which  covered  the  shores 
of  the  Columbia  for  a  distance  of  forty  miles,  like  a.  fall  of 
snow.  To  the  volcanic  Californian  chain  belong  also  in  the 
far  north  of  Russian  America,  Mount  Elias  (according  to  La 
P^rouse  1980  toiecs,  or  12,060  feet,  and  according  to  Mola- 
spina  2792  toises,  or  17,850  feet  in  height),  and  Mount  Fai 

•  See  my  Eaaai  polit.  tur  la  Nouv.  Etpagne,  t.  ii.  y.  SH. 

+  Fremont,  OeographiaU  Memoir  upon  Upper  California,  1848,  p.  ( 

J  Heporl,  p.  274  (or  Sfarraiivt,  p.  300). 
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Weather  (Cerro  de  Buen  Tiempo,  2304  toises,  or  14,733 
feet  higli).  Both  these  conical  mountains  are  regarded  as 
still  active  volcanoes.  Fremont's  expedition,  which  has  proved 
alike  useful  in  reference  to  botany  and  geognosy,  like- 
ynse  collected  volcanic  products  in  the  Rocky  Mountains 
(as  scoriaceous  basalt,  trachyte,  and  true  obsidian),  and 
discovered  an  old  extinct  crater  somewhat  to  the  east  of  Fort 
Hall  (43''  2*  north  lat.,  and  1 12°  28'  west  long.),  but  no  traces 
of  any  still  active  volcanoes  emitting  lava  and  ashes,  were  to 
be  met  with.  We  must  not  confound  with  these  the  hitherto 
unexplained  phenomenon  termed  smoking  hills^  cStes  bruUes, 
and  terrains  ardens,  in  the  language  of  the  English  settlers  and 
the  natives  who  speak  French.  "  Rows  of  low  conical  hills," 
says  the  accurate  observer  M.  Nicollet,  "  are  almost  periodi- 
cally, and  sometimes  for  two  or  three  years  continually, 
covered  with  dense  black  smoke,  unaccompanied  by  any 
visible  flames.  This  phenomenon  is  more  particularly  noticed 
in  the  territory  of  the  Upper  Missouri,  and  still  nearer  to  the 
eastern  declivity  of  the  Rocky  Mountains,  where  there  is  a 
river  named  by  the  natives  Mankizitah-watpa,  or  the  river  of 
smoking  earth.  Scorified  pseudo-volcanic  products,  a  kind 
of  porcelain  jasper,  are  found  in  the  vicinity  of  the  smoking 
hills." 

Since  the  expedition  of  Lewis  and  Clarke  an  opinion  has 
generally  prevailed  that  the  Missouri  deposits  a  true  pumice  on 
its  banks ;  but  here  white  masses  of  a  delicate  cellular  texture 
have  been  mistaken  for  that  substance.  Professor  Ducatel  was 
of  opinion  that  the  phenomenon  which  is  chiefly  observed  in  the 
chalk  formation,  was  owing  to  "the  decomposition  of  water  by 
sulphur  pyrites  and  to  a  re-action  on  the  brown  coal  floetzes."* 

If  before  we  close  these  general  remarks  regarding  the 
configuration  of  North  America  we  once  more  cast  a  glance 
at  those  regions  which  separate  the  two  diverging  coast 
chains  from  the  central  chain,  we  shall  find  in  strong  con- 
trast, on  the  West,  between  that  central  chain  and  the  Cali- 
fomian  Alps  of  the  Pacific,  an  arid  and  iminhabited  elevated 
plateau  nearly  six  thousand  feet  above  the  sea ;  and  in  the  East, 
between  the  Rocky  Mountains  and  the  Alleghanies,  (whose 
highest  points.  Mount  Washington  and  Mount  Marcy,  rise, 

*  Compare  Fremont's  Feport,  pp.  164,  184,  187,  193,  and  299,  with 
Nicollet's  IllvMraJtion  of  the  Hydrographictxl  Basin  of  the  Upper 
Mississippi  River  J  1843,  pp.  89-41. 
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according  to  Lyell,  to  the  rcapeoliro  bclKLU),  ur  CG'i3  ntid 
5400  feet,]  we  see  the  richly  wnt^rctt.  fruitful,  and  Uiickly • 
inhabited  baein  of  the  Muaissippi,  at  on  ek-valion  I'f  fram 
four  to  BIX  bundivd  feet,  or  more  Ikun  twice  that  of  tho 
plains  of  Lombardy.  The  hypsomftrical  chanu-'Ii-r  uf  thi* 
eastern  valley,  or  ia  other  worda,  iu  r^ation  to  tlw  *ra's 
level,  has  only  very  recently  been  espUiiiwl  by  tlw  od- 
a  of  tie "      " 


m-irable  labours  of  the  talcnli^  French  imtrouomrr  NicolltH, 
unhappily  lost  to  science  by  a  premattire  doulh.  Ilia  icri'ut 
chart  of  the  Upper  Miasisuppi,  excculL-d  bctwot^n  the  yeara 
1836  and  1840.  was  based  on  two  huudn.>d  and  fiirty  oatrono- 
mieal  determinatiooB  of  latitude,  and  one  hundivduiidMvriily 
barometrical  deteniiinations  of  elevation.  The  jiluin  whieji 
encloses  the  valley  of  the  Miaaisaippi  is  Idvutical  with  that 
of  northern  Canada,  and  forms  part  of  one  and  the  tamo 
depressed  basin,  extending  from  the  Gulf  of  Mexico  to  tlia 
Arctic  Sea.*  Wherever  the  low  land  fidls  in  undulations,  and 
slight  elevutiona  which  still  retain  their  un-EngliMh  a])]iellatiun 
of  c6teaux  des prairies,  cCieaitx  dei  botn,  occur  in  couui^ted  rows 
between  the  parallels  of  47°  and  48°  north  Iftt.,  these  rows  and 
gentle  undulations  of  the  ground  sepamtv  the  waters  bctwwu 
Hudson's  Bay  and  the  Gulf  of  Mexico.  Such  a  line  of  sepa- 
ration between  the  waters  is  formed,  north  of  Lake  Superior 
or  £ichi  Gunimi,  by  the  Missabay  Heights,  and  further  west 
by  the  elevations  known  as  Hautcurt  det  Terret,  m  which  are 
situated  the  true  sources  of  the  Mississippi,  one  of  tho  largest 
rivers  in  the  world,  and  which  were  not  discovered  tilt  the 
year  1832.  The  highest  of  these  cluuna  of  hills  hardly 
attains  an  elevation  of  from  1500  to  1600  feet.  From  iu 
mouth  (the  <Ail  French  Balize)  to  St.  Louis,  somewhat  to 
the  south  of  its  conilueace  with  the  Missouri,  the  Mii^is' 
sippi  has  a  fjJl  of  only  380  feet,  notwithstanding  that  the 
itmerory  distance  between  these  two  points  exoccda  1280 
miles.  The  sur&cc  of  Lake  Superior  lies  at  au  elevation 
of  618  feet,  and  aa  its  depth  iu  the  neighbourhood  of  the 
island  of  Magdalena  is  fully  T90  feet,  its  bottoui  must  be 
172  feet  below  the  surface  of  tho  ocean. f 
Beltrami,  who  in  1 825  separated  himself  from  Mojor  ling's 

•  Compare  mj  ffelailon   HiMorigtie,  t.  iil.    p.    231,  and  NieoUot, 
Eeporl  to  the  Senate  of  the  United  Slate*,  1S43,  pp.  T,  G7. 
t  NieoUct,  op.  ciL  pp.  SO,  125,  12S. 
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expedition,  boasted  that  be  bad  found  the  sources  of  the 
Mississippi  in  Lake  Cass.  The  river  passes,  in  its  upper 
course,  through  four  lakes,  the  second  of  which  is  the  one 
referred  to,  while  the  outermost  one,  Lake  Istaca  (47°  13' 
north  lat.,  and  95°  west  long.),  was  first  recognised  as  the 
true  source  of  the  Mississippi,  in  1832,  in  the  expedition  of 
Schoolcraft  and  Lieutenant  Allen.  This  stream,  which  sub- 
sequently becomes  so  mighty,  is  only  17  feet  in  width,  and 
15  inches  deep,  when  it  issues  from  the  singular  horee-shoe- 
shaped  Lake  Istaca.  The  local  relations  of  this  river  were 
first  fully  established  on  a  basis  of  astronomical  observations 
of  position  by  the  scientific  expedition  of  Nicollet,  in  the 
year  1836.  llie  height  of  the  sources,  that  is  to  say,  of  the 
last  access  of  water  received  by  Lake  Istaca  from  the  ridge 
of  separation,  called  Hauteur  de  Terre,  is  1680  feet  above 
the  level  of  the  sea.  Near  this  point,  and  at  the  southern 
declivity  of  the  same  separating  ridge,  lies  Elbow  Lake,  the 
source  of  the  small  Red  River  of  the  north,  which  empties 
itself,  after  many  windings,  into  Hudson's  Bay.  The  Car- 
pathian Mountains  exhibit  similar  relations  in  reference  to 
the  origin  of  the  rivers  which  empty  themselves  into  the 
Baltic  and  the  Black  Sea.  M.  Nicollet  gave  the  names  of 
celebrated  astronomers,  opponents  as  weU  as  friends,  with 
whom  he  had  become  acquainted  in  Europe,  to  the  twenty 
small  lakes  which  combine  together  to  form  narrow  groups 
in  the  southern  and  western  regions  of  Lake  Istaca.  His 
atlas  is  thus  converted  into  a  geographical  album,  remind- 
ing one  of  the  botanical  album  of  the  Flora  Peruviana  of 
Ruiz  and  Pavon,  in  which  the  names  of  new  families  of 
plants  were  made  to  accord  with  the  Court  Calendar,  and 
the  various  alterations  made  in  the  Oficiales  de  la  Secre- 
taria. 

The  east  of  the  Mississippi  is  still  occupied  by  dense 
forests;  the  west  by  prairies  only,  on  which  the  buffalo 
{Bos  Americanus)  and  the  musk  ox  {Bos  moschatus)  pasture. 
These  two  species  of  animals,  the  largest  of  the  new  world, 
furnish  the  nomadic  tribes  of  the  Apaches-Llaneros  and 
Apaches-Lipanos  with  the  means  of  nourishment.  The 
Assiniboins  occasionally  slay  from  seven  to  eight  hundred 
bisons  in  the  course  of  a  few  days  in  the  artificial  enclosures 
constructed  for  the  purpose  of  driving   together  the   wild 


the  tongue,  wliicU  ia  rc^nrdcd  em  n  apocial  (Iclicncr. 
animal  is  not  n  mere  varitty  of  tlic  nurochn  of  ihc  olii 
although,  like  olber  Ep('< 
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herda.  nnrl  known  na  bimti  park$.*    The   American  biium. 
called  by  the  Mexicans  Cibolo,  is  killed  chiefly  on  nctoont  nt 
1-.1    ■.  __  .    .    _.        -..    ■  "ip^y      '11,;, 

the 
elk  {Cerria  alert)  and  the  rcindc<i'  {Crrvui  tarandia'K  no  1cm 
thnn  the  stunted  inhabitants  of  the  pohir  rt^inii,  it  may  ho 
regarded  as  common  to  the  nortliem  portiona  of  all  continenu, 
and  as  afibrdiu);  a  proof  of  their  former  long  cxiiiting  connrc- 
tion.  The  Mexicans  apply  to  the  Furopcaii  ox  the  Axtcc  Una 
quaquahiit,  or  homed  animal,  from  guaqua/iuill,  a  hom.  'Ilio 
huge  os-homs  ■which  hnve  been  found  in  ancient  Mcxii^nn 
buildings  near  CucmnTaen,  south-west  of  the  capital  of 
Mexico,  appear  to  rae  to  belong  to  the  bison.  The  Cnnadian 
bison  can  be  used  for  agricultuml  labour,  and  will  brvcd  with 
the  European  cattle,  although  it  is  uncertain  whether  the  hybrid 
thus  engendered  is  ca|iablc  of  propagating  its  species.  Albert 
Gallatin,  who,  before  his  appearance  in  Europe  as  a  distin- 
guished diplomatist,  had  acquired  by  personal  obvcrvation  n 
considerable  amount  of  information  regarding  tlie  uncultiTated 
parts  of  the  United  States,  assures  us  that  the  fruitfuhicM  of 
the  mixed  breed  of  the  American  hiifPalo  and  European  cattle  is 
an  undoubted  fact  i  "  the  mixed  breed,"  he  writes,  "  was  quite 
common  fifty  years  ago  in  some  of  the  north-western  counties 
of  Virginia,  and  the  cows,  the  issue  of  that  mixture,  proi>n- 
gated  like  all  others."  "  I  do  not  remember,"  he  further  a(lds, 
■■  that  full-grown  buffidoes  were  tamed ;  but  dogs  would  at  that 
time  oceaBionally  bring  in  the  young  bison-calTcs,  which  were 
reared  and  bred  with  European  cows.  At  Monongahela  nil 
the  cattle  for  a  long  time  were  of  this  mixed  breed.  It  was 
said,  howo^'cr,  that  the  cows  yielded  but  little  milk."  ITio 
fiivourite  food  of  the  bufihlo  is  the  lyipsaeum  daelyloiitrt 
(known  as  buffalo-grass  in  North  Carolina)  and  a  hitherto 
undcseribed  species  of  clover  allied  to  the  Tnjblium  repent, 
and  designated  by  Burton  as  Tnjblium  bitotiicum. 

I  have  elsewhere!  drawn  attention  to  the  fact,  that  ac- 
coi-ding  to    a  passage  of  the  trustworthy  GoinaraJ,  there 


•  Maiimilian,  Priiw 
bd.  i.,  IS3D,  s.  HZ. 

+  Sea  Comtoe,  vol.  ii.  p.  07*  (Boh 
J;  Hietoria  gtaeral  tie  lot  Indiae, 


Wicd,  Reiae  in  iaa  in: 
eilitlon). 
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lived,  as  late  as  the  sixteenth  century,  an  Indian  tribe  in  the 
north-west  of  Mexico,  in  40°  north  lat.,  whose  greatest 
wealth  consisted  in  hordes  of  tamed  buffaloes  {Imeyes  con  una 
ffiba).  Yet,  notwithstanding  the  possibility  of  taming  the 
buffalo,  and  the  abundance  of  milk  it  yields,  and  notwith- 
standing the  herds  of  Lamas  in  the  Peruyian  Cordilleras,  no 
pastoral  tribes  were  met  with  on  the  diiwjovery  of  America. 
Nor  does  history  afford  any  evidence  of  the  existence,  at 
any  period,  of  this  intermediate  stage  of  national  development. 
It  is  also  a  remarkable  fact  that  the  North  American  bison 
or  buffalo  has  exerted  an  influence  on  geographical  dis- 
coveries in  pathless  mountain  districts.  These  animals  ad- 
vance in  herds  of  many  thousands  in  search  of  a  milder 
climate,  during  winter,  in  the  countries  south  of  the  Arkansas 
river.  Their  size  and  cumbrous  forms  render  it  difficult  for 
them  to  cross  high  mountains  on  these  migratory  courses,  and 
a  well-trodden  bu£^o-path  is  therefore  followed  wherever  it 
is  met  with,  as  it  invariably  indicates  the  most  convenient 
passage  across  the  mountains.  Thus  buffalo-paths  have  indi- 
cated the  best  tracks  for  passing  over  the  Cumberland  Moun- 
tains in  the  south-western  parts  of  Virginia  and  Kentucky,  and 
over  the  Rocky  Mountains,  between  the  sources  of  the  Yellow- 
stone and  Plate  rivers,  and  between  the  southern  branch  of 
the  Columbia  and  the  Califomian  Eio  Colorado.  European 
settlements  have  gradually  driven  the  buf^o  from  the  eastern 
portions  of  the  United  States.  Formerly  these  migratory 
animals  passed  the  banks  of  the  Mississippi  and  the  Ohio, 
advancing  far  beyond  Pittsburgh.* 

From  Qie  granitic  rocks  of  Diego  Ramirez  and  the  deeply- 
intersected  district  of  Terra  del  Fuego  (which  in  the  east 
contains  silurian  schist,  and  in  the  west,  the  same  schist 
metamoi-phosed  into  granite  by  the  action  of  subterranean 
fire,)t  to  the  North  Polar  Sea,  the  Cordilleras  extend  over 
a  distance  of  more  than  8000  miles.  Although  not  the 
loftiest,  they  are  the  longest  mountain  chain  in  the  world, 
being  upheaved  from  one  fissure,  which  runs  in  the  direction 
of  a  meridian  from  pole  to  pole,  and  exceeding  in  linear 

*  ArchcBologia  Americana,  vol.  11.,  1836,  p.  139. 

+  Darwin,  Journal  of  Researches  into  the  Geology  and  Natural 
History  of  the  Countries  visited  1832 — 1836  by  the  Ships  Adventure 
and  Beagle,  p.  266. 
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cxteut  the  distance  which,  in  the  old  cantinnit,  aqMintc*  tb» 
Pillurs  of  Hercules  from  the  ley  Cupe  of  the  TMrhnktehn.  in 
the  iiorih-cast  of  Aaia.  Wbne  tJic  Audeii  nra  divitM  iDla 
Beveral  parailel  chains,  tboec  Ijiu^  nciirfst  Iho  mk  are  found 
to  be  the  seat  of  the  nuwt  active  Tulconoes;  wid  it  hu  moiv- 
over  been  repeatedly  observed  that  when  the  {thmometMia 
at'  an  eruption  of  Bubtcrnvncan  tire  otiMti  in  obo  mountaia 
chain,  it  breaks  forth  in  sonic  other  pandlcl  natfft.  Tho 
coues  of  eruption  usually  follow  the  direetiua  at  the  uus 
of  the  chain;  but  in  the  Mexican  table-land,  the  aclirc  tdI> 
Cdnocs  are  sitaated  on  a  tronsverac  fiwore'.  nufuni;  from  ae* 
to  sea,  in  a  direction  from  east  and  wt'st.*  Wherever  the 
upheaval  of  mountain  mafaes  in  the  folding  of  the  ancient 
crust  of  the  earth  has  opened  a  communication  witli  tho 
fused  interior,  volcanic  activity  contiuued  to  be  exhibited  on 
the  murally  upheaved  moss  by  means  of  the  innifioatMU  of 
fissures.  That  which  we  call  a  mountain  chain  ha*  not  Immi 
raised  to  its  present  elcratiun.  or  manifesled  as  it  now  ap- 
peurs.  at  one  definite  period;  for  we  lind  tbat  rocks,  vivying 
considerably  in  age.  have  been  superiniposcd  on  une  ttnutber, 
And  have  penetrated  towards  the  stir&ce  ihnnigh  early  formed 
cliannels.  The  diversity  ob«ervnble  in  rocks  is  owin;;  to  tho 
outpouring  and  uphcavid  of  rocks  of  cmption.  as  well  os  to 
the  eoruplicaled  and  slow  process  of  mctamorphism  p>iii|j  on 
in  fissures  filled  with  vapour,  and  conducive  to  the  conduction 
of  heiil. 

ITie  following  have  for  a  long  time,  tiz.,  from  1831)  tn 
1848,  been  regarded  as  the  highest  or  culminating  points  of 
the  Cordilleras  of  the  new  continent : — 

The  Nevada  de  Sorala,  also  called  Ancohumn  or  Tusubnva 
(15°  S2'  south  lat.),  somewhat  to  the  south  of  the  villnge  of 
Sornta  or  Esquibel,  in  the  eastern  chain  of  Uolivia :  elei  ation, 
25.222  feet. 

The  Nevada  de  lUimani,  west  of  the  mission  of  Yrupona 
(16^  38  south  lat.],  also  in  the  eastern  chain  of  Bolivia:  ele- 
Tation.  24,000  feet. 

The  C/iirtiboriao  (1"  27' south  Int.),  in  the  province  of  Quito: 
elevation,  21,422  feet. 

llie  Sorata  and  lliimani  were  first  measured  by  the  dis- 

tiiiguished  geologist,  IVndimd,  in  the  jcai-s   1827  and   1838; 

"  llmiiLoidt,  Eatai  politique,  U  ii.  p.  ITU. 
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and  since  the  publication  of  his  large  map  of  the  basin  of 
the  Laguna  de  Titicaca,  in  June,  1848,  we  learn  that 
the  above  eleyations  given  for  the  Sorata  and  Illimani  are 
3960  feet  and  2851  feet  too  high.  His  map  gives  only 
21,286  feet  for  the  Sorata,  and  21,149  feet  for  the  Illimani. 
A  more  exact  calculation  of  the  trigonometrical  operations 
of  1838  led  Mr.  Pentland  to  these  new  results.  He  ascribes 
an  elevation  of  from  21,700  to  22,350  feet  to  four  summits  of 
the  western  Cordilleras;  and,  according  to  his  data,  the  Peak 
of  Sahama  would  thus  be  926  feet  higher  than  the  Chim- 
borazo,  but  850  feet  lower  than  the  Peak  of  Aconcagua. 

(6)  p.  2—"  The  desert  near  the  hasakic  mountains  of 

Harudsch,^^ 

Near  the  Egyptian  Natron  Lakes,  which  in  Strabo's  time 
had  not  yet  been  divided  into  the  six  reservoirs  by  which 
they  are  now  characterized,  there  rises  abruptly  to  the  north 
a  chain  of  hills,  running  from  east  to  west  past  Fezzim, 
where  it  at  length  appears  to  form  one  connected  range 
with  the  Atlas  chain.  It  divides  in  north-eastern,  as  Mount 
Atlas  does  in  north-western  Africa  the  Lybia,  described  by 
Herodotus  as  inhabited  and  situated  near  the  sea,  from  the 
land  of  the  Berbirs,  or  Biledulgerid,  famed  for  the  abundance 
of  its  wild  animals.  On  the  borders  of  Middle  Egypt  the 
whole  region,  south  of  the  30th  degree  of  latitude,  is  an 
ocean  of  sand,  studded  here  and  there  with  islands  or  oases 
abounding  in  springs  and  rich  in  vegetation.  Owing  to  the 
discoveries  of  recent  travellers,  a  vast  addition  has  been 
made  to  the  number  of  the  Oases  formerly  known,  and  which 
the  ancients  limited  to  three,  compai'cd  by  Strabo  to  spots 
upon  a  panther's  skin.  The  third  Oasis  of  the  ancients,  now 
called  Siwah,  was  the  nrnnos  of  Ammon,  a  hierarchical  seat 
and  a  resting-place  for  the  caravans,  which  inclosed  within 
its  precincts  the  temple  of  the  homed  Ammon  and  the  spring 
of  the  Sun,  whose  waters  were  supposed  to  become  cool  at 
certain  periods.  The  ruins  of  Ummibida  {Omm-Beydah) 
incontestably  belong  to  the  fortified  caravanserai  at  the  Temple 
of  Ammon,  and  therefore  constitute  one  of  the  most  ancient 
monuments  which  have  come  down  to  us  from  the  dawn  of 
human  civilization.* 

*  Caillaud,  Voyage  d  Syouah,  p.  14 ;  Ideler^  Fundgrvhen  dee  Orients 
bd.  iv.  8.  399—411. 
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The  word  Oasis  is  £g3rptian,  and  is  synonymous  with  Auasis 
and  Hyasis.*  Abidfeda  calls  the  Crises  eUWah.  In  the 
latter  time  of  the  Ceesars,  malefactors  were  sent  to  the  Oa0es, 
l)eing  banished  to  these  islands  in  the  sandy  ocean,  as  the 
Spaniards  and  English  transported  their  malefactors  to  the 
Falkland  islands  and  New  Holland.  The  ocean  affords  almost 
a  better  chance  of  escape  than  the  desert  surrounding  the 
Oases;  which,  moreoTcr,  diminish  in  fruitfulness  in  propor- 
tion to  the  greater  quantity  of  sand  incorporated  in  the  soil. 

The  small  mountain  range  of  Harudsch  {Harudje\)  consists 
of  grotesquely-shaped  basaltic  hills.  It  is  the  Mons  Ater  of 
Pliny,  and  its  western  extremity,  known  as  the  Soudah 
mountain,  has  been  recently  explored  by  my  unfortimate 
friend,  the  enterprising  traveller  Ritchie.  These  basaltic 
eruptions  in  the  tertiaiy  limestone,  and  rows  of  hills  rising 
abruptly  from  fissures,  appear  to  be  analogous  to  the  basaltic 
eruptions  in  the  Vicentine  territory. 

Nature  repeats  the  same  phenomena  in  the  most  distant 
regions  of  the  earth.  Ilomemann  found  an  immense  quantity 
of  petrified  fishes*  heads  in  the  limestone  formations  of  the 
White  Harudsch  {Hanidje  el -Mi  ad),  belonging  probably  to 
the  old  chalk.  Ritchie  and  Lyon  remarked  that  the  basalt 
of  the  Soudah  mountain  was  in  many  places  intimately 
mingled  with  carbonate  of  lime,  as  is  the  case  in  Monte 
Berico  ;  a  phenomenon  that  is  probably  connected  with 
eruptions  through  limestone  strata.  Lyon's  chart  even  indi- 
cates dolomite  in  the  neighbourhood.  Modem  mineralogists 
have  found  syenite  and  greenstone,  but  not  basalt,  in  Egypt. 
Is  it  possible  that  the  true  basalt,  from  which  many  of  the 
ancient  vases  found  in  various  parts  of  the  country  were 
made,  can  have  been  derived  from  a  mountain  lying  so  far 
to  the  west  ?  Can  the  obsidius  lapis  have  come  from  there, 
or  are  we  to  seek  basalt  and  obsidian  on  the  coast  of  the 
Red  Sea  ?  The  strip  of  the  volcanic  eruptions  of  Harudsch, 
on  the  borders  of  the  African  desert,  moreover  reminds 
the  geologist  of  augitic  vesicular  amygdaloid,  phonolite, 
and  greenstone  porphyry,  which  are  only  found  on  the 
northern  and  western  limits   of  the   steppes   of  Venezuela 

*  Strabo,  lib.  ii.  p.  130,  lib.  xvii.  p.  813,  Cas.;  Herod,  lib.  iii.  cap. 
26.  p.  207  Weasel. 

"t  See  Ritter's  Afriha,  1822,  a.  885,  988,  993,  and  1008. 
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and  of  the  plains  of  the  Arkansas,  and  therefore,  as  it  were,  on 
the  ancient  coast  chains.* 

(7)  p.  3-—'^  When  tudderdy  deserted  hy  the  tropical  east  windy 
and  the  sea  is  covered  with  weeds  J* 

It  is  a  remarkable  phenomenon^  although  one  generally 
known  to  mariners,  that  in  the  neighbourhood  of  the  Afiican 
coast,  (between  the  Canaries  and  the  Cape  de  Verde  islands, 
and  more  especially  between  Cape  Bojador  and  the  mouth  oi 
the  Senegal,)  a  westerly  wind  often  prevails  instead  of  the 
usual  east  or  trade  wind  of  the  tropics.  The  cause  of  this 
phenomenon  is  to  be  ascribed  to  the  far-extending  desert  oi 
Zahara,  and  arises  from  the  rarefaction,  and  consequpnt 
vertical  ascent  of  the  air  over  the  heated  sandy  surface.  Tc 
fill  up  the  vacuum  thus  occasioned,  the  cool  sea-air  rushes  in. 
producing  a  westerly  breeze,  adverse  to  vessels  sailing  tc 
America ;  and  the  mariner,  long  before  he  perceives  any  con- 
tinent, is  made  sensible  of  the  effects  of  its  heat-radiating 
sands.  As  is  well  known,  a  similar  cause  produces  thai 
alternation  of  sea  and  land  breezes,  which  prevails  at  certaii 
hours  of  the  day  and  night  on  all  sea-coasts. 

The  accumidation  of  sea- weed  in  the  neighbourhood  o: 
the  western  coasts  of  Africa  has  been  often  referred  to  bj 
ancient  writers.  The  local  position  of  this  accumulation  \i 
a  problem  which  is  intimately  connected  with  the  conjee- 
tures  regarding  the  extent  of  Phoenician  navigation.  The 
Periplus,  which  has  been  ascribed  to  Scylax  of  Caryanda 
and  which,  according  to  the  investigations  of  Niebuhr  anc 
Letronne,  was  very  probably  compiled  in  the  time  of  Philij 
of  Macedon,  contains  a  description  of  a  kind  of  fucus  sea 
Mar  de  Sargasso^  beyond  Ceme ;  but  the  locality  indicatec 
appears  to  me  very  different  from  that  assigned  to  it  in  th< 
work  "-De  Mirabilibus  Auscultationibus,''  which  for  a  long  time 
but  incorrectiy,  bore  the  great  name  of  Aristotie.f  "  Driver 
by  the  east  wind,"  says  the  pseudo-Aristotie,   "  Phoemciai 

*  Humboldt,  HelcU.  ^kist,  i.  ii.  p.  142,  and  Long's  Expediticn  to  th 
Bochy  Mountains,  v.  ii.  pp.  91  and  405. 

+  Compare  Scyh  Caryatid,  Peripl.,  in  Hudson,  vq\.  iL  p.  53,  witl 
Aristot.  de  Mirab,  Auscult.  in  Op.  omnia,  ex  rec.  Bekkeri,  p.  884 
§  136. 
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mariners  came  in  a  four  days*  Toyage  from  Gades  to  a  place 
where  the  sea  was  found  covered  with  rushes  and  sea- weed 
{0pvow  Kot  <l>vKoi),  The  sea- weed  is  uncovered  at  ebb,  and 
overflowed  at  flood  tide.*'  Does  he  not  here  refer  to  a  shoal 
lying  between  the  34th  and  36th  degrees  of  latitude  ?  Has 
a  shoal  disappeared  there  in  consequence  of  volcanic  revo- 
lution? Vobonne  refers  to  rocks  north  of  Madeira.*  In 
Scylax  it  is  stated  that  '*  the  sea  beyond  Ceme  ceases  to  be 
navigable  in  consequence  of  its  great  shallowness,  its  mud- 
diness,  and  its  sea-grass.  The  sea-grass  lies  a  span  thick, 
and  it  is  pdinted  at  its  upper  extremity,  so  that  it  pricks.'* 
The  sea- weed  which  is  found  between  Ceme  (the  Phoenician 
station  for  merchant  vessels,  Gaulea;  or,  according  to  Gosse- 
lin,  the  small  estuary  of  Fedallah,  on  the  north-west  coast  of 
Mauritania,)  and  Cape  Verde,  at  the  present  time  by  no 
means  forms  a  great  meadow  or  connected  group,  *'  mare 
kerbtdumj*  such  as  exists  on  the  other  side  of  the  Azores. 
Moreover,  in  the  poetic  description  of  the  coast  given  by 
Festus  Avienus,t  in  which,  as  Avienus  himself  very  distinctly 
acknowledges,  he  availed  himself  of  the  journals  of  Phoenician 
ships,  the  impediments  presented  by  the  sea- weed  are  described 
with  great  minuteness ;  but  Avienus  places  the  site  of  this 
obstacle  much  further  north,  towards  leme,  the  Holy  Isle. 

Sic  nulla  late  flabra  propellunt  ratem. 
Sic  segnifl  humor  sequoris  pigri  stupet. 
Adjicit  et  illud,  plurimum  inter  guigites 
Exstare  fucum,  et  ssepe  yirgulti  vice 
Betinere  puppim    .... 
Hee  inter  undas  multa  caespitem  jaoet, 
Eamque  late  gens  Hibemorum  coUL 

When  we  consider  that  the  sea- weed  {/ucw)  the  mud  or 
slime  (jnjXbs),  the  shallowness  of  the  sea,  and  the  perpetual 
calms,  are  always  regarded  by  the  ancients  as  characteristic  of 
the  Western  Ocean  beyond  the  Pillars  of  Hercules,  we  feel 
inclined,  especially  on  account  of  the  reference  to  the  calms, 
to  ascribe  this  to  Punic  cunning,  to  the  tendency  of  a  great 
trading  people  to  hinder  others,  by  terrific  descriptions,  from 
competing  with  them  in  maritime  trading  westwards.  But  even 

•  See  also  Edrisi,  Oeogr.  Ntib.,  1619,  p.  157. 
t  Ora  Maritima,  v.  109, 122,  888,  and  408. 
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in  the  genuine  writings  of  the  Stagyrite,*  the  same  opinion 
is  retained  regarding  the  absence  of  wind,  and  Aristotle 
attempts  to  explain  a  false  notion,  or,  as  it  seems  to  me,  more 
correctly  speaking,  a  fabulous  mariner's  story,  by  an  hjrpo- 
thesis  regarding  the  depth  of  the  sea.  The  stormy  sea  be- 
tween Gades  and  the  Islands  of  the  Blest  (Cadiz  and  the 
Canaries)  can  in  truth  in  no  way  be  compared  with  the  sea, 
which  lies  between  the  tropics,  ruffled  only  by  the  gentle 
trade-winds  (vents  alisis)^  and  which  has  been  very  charac- 
teristically named  by  the  Spaniards!  El  Golfo  de  his  Damas. 

From  very  careful  personal  researches  and  from  compari- 
son of  the  logs  of  many  English  and  French  vessels,  I  am 
led  to  believe  that  the  old  and  very  indefinite  expression 
Mar  de  SargassOy  refers  to  two  fucus  banks,  the  larger  of 
which  is  of  an  elongated  form,  and  is  the  easternmost  one, 
lying  between  the  parallels  of  19°  and  34°,  in  a  meridian  7° 
westward  of  the  Island  of  Corvo,  one  of  the  Azores ;  while 
the  smaller  and  westernmost  bank  is  of  a  roimdish  form,  and 
is  found  between  Bermuda  and  the  Bahama  Islands  (lat. 
i25°_31°,  long.  66°— 74°).  The  principal  diameter  of  the 
small  bank,  which  is  traversed  by  ships  sailing  from  Baxo  de 
Plata  (Caye  d' Argent,)  northward  of  St.  Domingo  to  the 
Bermudas,  appears  to  me  to  have  a  N.  60°  E.  direction.  A 
transverse  band  oi fucus  natans^  extending  in  an  east-westerly 
direction  between  the  latitudes  of  25°  and  30°,  connects  the 
greater  with  the  smaller  bank.  I  have  had  the  pleasure  of 
seeing  these  views  adopted  by  my  lamented  friend  Major 
Rennell,  and  confirmed,  in  his  great  work  on  Currents,  by 
many  new  observations.!  The  two  groups  of  sea- weed, 
together  with  the  transverse  band  uniting  them,  constitute 
the  Sargasso  Sea  of  the  older  writers,  and  collectively  occupy 
an  area  equal  to  six  or  seven  times  that  of  Germany. 

The  vegetation  of  the  ocean  thus  offei-s  the  most  remark- 
able example  of  social  plants  of  a  single  species.  On  the 
main  land  the  Savanndbs  or  grass  plains  of  America,  the 
heaths  {ericeta\  and  the  forests  of  Northern  Europe  and  Asia, 

•  Aristot.  Meteorol.,  ii.  1,  14. 

t  Acosta,  Historia  natural  y  moral  de  las  Indias,  lib.  ill.  cap.  4. 

X  Compare  Hamboldt,  Relation  hiatorique,  t.  i.  p.  202,  and  JExamen 
Critique,  t.  iiL  pp.  68-69,  with  RenneU's  Investigation  of  the  Currents 
of  tTie  Atlantic  Ocean,  1832,  p.  134. 
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inied  mtufermis  troc*.  birchen,  and  N-illow*, 
dn(;  unifurroity  than  do  tbmc  tbala<m)pl)yu-*. 
hesdiB  present  in  the  noiib  not  only  thi<  prfdunitDnting 
Cidluna  vulgaris,  but  aisa  Erica  tetralis.  K.  ciliuri*.  and  K. 
cincrpa;  and  in  the  south.  Erica  arborcn.  H.  •Mtporia,  and 
E.  Meditcmuicii.  The  unifonuiiy  of  the  rit-w  prmcnW  br 
the  Fucus  tuitans  is  incomponibly  greater  tlan  that  of  any 
other  assemblage  of  sticis)  plants.  Oriedo  colU  the  funis 
banks  "raeadowB,"  prmleriat  de  ym-a.  If  we  eoiuidt-r  that 
Pedro  Vclosco.  a  native  of  the  Spanish  harbour  nf  I'uloa,  bv 
following  the  flight  of  certain  birds  &om  Payal.  (lixcuri-reil 
the  Island  of  Flores  ae  enrly  as  1452,  it  ieems  nlmont  jmiio*- 
Bible,  considering  the  proxiniity  of  the  grent  fueuB  bonV  of 
Coivo  and  Flores,  that  no  part  of  these  oceanic  ntendoM-n 
should  liave  been  seen  before  the  time  of  Columbus  by  I'or- 
tugucse  ships  driven  westward  by  stormo. 

We  learn,  however,  from  the  astonishment  of  the  eotii- 
ponions  of  the  ailrairal,  when  they  were  continuously  sjir- 
rounded  by  aea^grass  from  the  I6th  of  September  to  the  Bth 
of  October,  149^,  that  the  magnitude  of  the  phenomenon 
was  at  thai  period  unknown  to  mariners.  In  the  estraeta 
from  tbe  ship's  journal  given  by  l.a.»  CaKU,  Columbus  eer- 
tatnly  does  not  mention  the  apprehensions  which  the  accumu- 
lation of  sea- weed  excited,  or  the  grumbling  of  his  companions. 
He  merely  speaks  of  the  compliiints  and  murmurs  regarding 
the  danger  of  the  very  weak  but  constant  east  winds.  It  wns 
only  his  son,  Fernando  Colon,  who  in  the  histoiy  of  his- 
father's  life,  endeavoured  to  give  a  somewhat  dramatic  delinea- 
tion of  the  anxieties  of  the  sailors. 

According  to  my  researches,  Columbus  mode  his  wny 
through  tlic  great  tiicua  bunk  in  the  year  1402,  in  Itiiitudc 
ZB^",  and  in  1493,  in  latitude  37°,  and  both  times  in  the- 
longitude  of  38°-41'',  This  can  be  established  with  ti^letnble 
certainty  from  the  estimation  of  the  velocity  recorded  by 
Columbus,  and  "the  distance  doily  sailed  oi'er;''  not  indeed 
by  dropping  the  log,  but  by  the  mformation  nffonled  by  the 
running  out  of  half-hour  sand.glasaes  {ampolleliii).  The  first 
certain  and  distinct  account  of  the  log,  {ai/ena  Hella  poppa,) 
■which  I  have  foond,  is  in  the  year  1321,  in  Pigafetta's  Journal 
of  Magellan's  Circumnavigation  of  the  World.*  The  deter- 
*  Bee  Ciumot,  vol.  il,  p.  Q31,  and  note;  Boha'a  sdition. 
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minatiou  of  the  ship*s  place  during  the  days  in  which  Colum- 
bus was  crossing  the  great  bank  is  the  more  important, 
because  it  shews  us  that  for  three  centuries  and  a  half  the 
'total  accumulation  of  these  socially-liying  thalassophytes, 
(whether  consequent  on  the  local  chamcter  of  the  sea's  bottom 
or  on  the  direction  of  the  recurrent  Gidf  stream,)  has  re- 
mained at  the  same  point.  Such  evidences  of  the  persistence 
of  great  natural  phenomena  doubly  arrest  the  attention  of  the 
natural  philosopher,  when  they  occur  in  the  ever-moving 
oceanic  element.  Although  the  limits  of  the  fucus  banks 
oscillate  considerably,  in  accordance  with  the  strength  and 
direction  of  long  predominating  winds,  yet  we  may  stiU,  in  the 
middle  of  the  nineteenth  century,  take  the  meridian  of  41® 
west  of  Paris  (or  8°  38'  west  of  Greenwich)  as  the  principal 
axis  of  the  great  hank,  Columbus,  with  his  vivid  imaginative 
force,  associated  the  idea  of  the  position  of  this  bank  with  the 
great  physical  line  of  demarcation,  which  according  to  him, 
*'  separated  the  globe  into  two  parts,  and  was  intimately  con- 
nected with  the  changes  of  magnetic  deviation  and  of  climatic 
erlations."  Columbus  when  he  was  uncertain  regarding  the 
longitude,  attempted  to  determine  his  place  (February,  1493,) 
by  the  appearance  of  the  first  floating  masses  of  tangled  weed 
{de  laprimera  yerva)  on  the  eastern  border  of  the  great  Corvo 
bank.  The  physical  Hne  of  demarcation  was,  by  the  pow- 
erful influence  of  the  Admiral,  converted  on  the  4th  of  May, 
1493,  into  a  political  one,  in  the  celebrated  line  of  demar^ 
cation  between  the  Spanish  and  Portuguese  rights  of  pos- 
session*. 

(8)  p.  3—"  The  Nomadic  Tribes  of  Tihbos  and  Tuaryksr 

These  two  nations,  which  inhabit  the  desert  between 
Bomou,  Fezzan,  and  Lower  Egypt,  were  first  made  more 
accurately  known  to  us  by  the  travels  of  Homemann  and 
Lyon.  The  Tibbos  or  Tibbous  occupy  the  eastern,  and  the 
Tuaiyks  (Tueregs)  the  western  portion  of  the  great  sandy 
ocean.  The  former,  from  their  habits  of  constant  moving, 
were  named  by  the  other  tribes  "birds.'*  The  Tuaryks  are 
subdivided  into  two  tribes — the  Aghadez  and  the  Tagazi. 
Hiese  are  often  caravan  leaders  and  merchants.     They  speak 

***  Bee  my  Mxamen  Critiqw,  i,  iii.  pp.  64 — 99 ;  and  Cosmoe,  vol.  ii. 
p.  655.    Bohn's  editi<m. 
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the  same  language  ag  the  Berbers,  and  undoubtedly  belong  to 
the  primitiye  Lybian  races.  They  present  the  remarkable 
physiological  phenomenon  that,  according  to  the  character  of 
the  climate,  me  different  tribes  vary  in  complexion  from  a 
white  to  a  yellow,  or  even  almost  black  hue;  but  they  nerer 
have  woolly  hair  or  n^ro  features.* 

(9)  p.  3— *'  The  sh^  of  the  desertr 

In  the  poetiT  of  the  East,  the  camel  is  designated  as  (he 
land-^kip,  or  the  ehip  of  the  deeert  {Sefynet-eLbadyetf), 

The  camel  is,  however,  not  only  Uie  carrier  in  the  desert, 
and  the  medium  for  maintaining  communication  between 
different  countries,  but  is  also,  as  Carl  Ritter  has  shown  in 
his  admiraUe  treatise  on  the  sphere  of  distribution  of  this 
animal,  "  the  main  requirement  of  a  nomadic  mode  of  lilb  in 
the  patriarchal  stage  of  national  development,  in  the  torrid 
regions  of  our  planet,  where  rain  is  either  wholly  or  in  a 
great  degree  absent.  No  animal's  life  is  so  closely  associated 
by  natural  bonds  with  a  certain  primitive  stage  of  the  deve- 
lopment of  the  life  of  man,  as  that  of  the  camel  among  the 
Bedouin  tribes,  nor  has  any  other  been  established  in  like 
manner  by  a  continuous  historical  evidence  of  several  thousand 
years. "{  '^The  camel  waft  entirely  imknown  to  the  culti- 
vated  people  of  Carthage  through  all  the  centuries  of  their 
flourishing  existence,  until  the  destruction  of  the  city.  It 
was  first  brought  into  use  for  armies  by  the  Marusians,  in 
Western  Lybia,  in  the  times  of  the  Ceesors ;  perhaps  in  con- 
sequence of  its  employment  in  commercial  undertakings  by 
the  Ptolemies,  in  the  valley  of  the  Nile.  The  Guanches, 
inhabiting  the  Canary  Islands,  who  were  probably  related  to 
the  Berber  race,  were  not  acquainted  widi  the  camel  before 
the  fifteenth  century,  when  it  was  introduced  by  Norton 
conquerors  and  settlers.  In  the  probably  very  limited  com- 
munication of  the  Guanches  with  the  coast  of  Africa,  the 
smallness  of  their  boats  must  necessarily  have  impeded  the 
transport  of  large  animals.  The  true  Berber  race,  which  was 
diifuscd  throughout  the  interior  of  Northern  Africa,  and  to 
which  the  Tibbos  and  Tuaryks,  as  already  observed,  belong, 

*  Ih^lorcUion  scientijique  de  rAlgSrie,  t.  ii.  p.  343. 

+  Chardin,  Voyages,  nouv.  6d.  par  LanglH  1811;  t.  ill  p.  87^ 

t  Asien,  Bd.  vui.,  Abth.  1,  1847,  s.  610,  758. 
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is  probably  indebted  to  the  use  of  the  camel  throughout  the 
Lybian  desert  and  its  oases,  not  only  for  the  advantages  of 
internal  communication,  but  also  for  its  escape  from  com- 
plete annihilation  and  for  the  maintenance  of  its  national  ex- 
istence  to  the  present  day.  The  use  of  the  camel  continued, 
on  the  other  hand,  to  be  unknown  to  the  negro  races,  and  it 
was  only  in  company  with  the  conquering  expeditions  and 
proselyting  missions  of  the  Bedouins  through  the  whole  of 
Northern  Africa,  that  the  useful  animal  of  the  Nedschd,  of 
the  Nabatheans,  and  of  all  the  districts  occupied  by  Aramean 
races,  spread  here,  as  elsewhere,  to  the  westward.  The 
Goths  brought  camels  as  early  as  the  fourth  centuiy  to  the 
Lower  Istros  (the  Danube),  and  the  Ghaznevides  transported 
them  in  much  larger  numbers  to  India  as  far  as  the  banks  of 
the  Ganges."  We  must  distinguish  two  epochs  in  the  distri- 
bution of  the  camel  throughout  the  northern  part  of  the  African 
continent;  the  first  under  the  Ptolemies,  which  operated 
through  Cyrene  on  the  whole  of  the  north-west  of  Africa,  and 
the  second  under  the  Mahommedan  epoch  of  the  conquering 
Arabs. 

It  has  long  been  a  matter  of  discussion,  whether  those 
domestic  animals  which  were  the  earliest  companions  of 
mankind,  as  oxen,  sheep,  dogs,  mnd  camels,  are  still  to  be 
met  with  in  a  state  of  original  wildness.  The  Hiongnu,  in 
Eastern  Asia,  are  among  the  nations  who  earliest  trained  wild 
camels  as  domestic  animals.  The  compiler  of  the  great 
Chinese  work,  St-yU'Wen-kten-lo*,  states  that  in  the  middle  of 
the  eighteenth  centuiy,  wild  camels,  as  well  as  wild  horses 
and  wild  asses,  still  roamed  over  Eastern  Turkestan.  Hadji 
Chalfa,  in  his  Turkish  Geography,  written  in  the  seventeenth 
century,  speaks  of  the  very  frequent  himting  of  the  wild  camel 
in  the  high  plains  of  Kashgar,  Turfan,  and  Khotan.  Schott 
finds  in  the  -writings  of  a  Chinese  author,  Ma-dschi,  that  wild 
camels  exist  in  the  countries  north  of  China  and  west  of 
the  basin  of  the  Hoang-ho,  in  Ho-si  or  Tangut.  Cuvierf 
alone  doubts  the  present  existence  of  wild  camels  in  the  inte- 
rior of  Asia.  He  believes  that  they  have  merely  "  become 
wild;"  since  Calmucks,  and  others  professing  kindred  Bud- 

*  Historia  Regionum  Occidentdlium,  quce  Si-yu  vocantur,  visu  et 
auditu  cognitarum, 
+  R^gne  animal,  t.  i.  p.  257. 
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dhist  doctrinM,  set  cumeU  and  otbrr  onimnla  at  libittjr.  in 
onltT  "to  acquire  to  theinwlvca  merit  fur llio  other  world." 
'i1ie  Ailanitic  Oulf  orthc  Nubatlti-ons  wu  the  liumc  uf  tlti.'  iriM 
Anibinn  camel,  aceording  to  Cirvt'k  witnenea  of  th«  time*  uf 
Arteuiidonis  and  AgntbarcliidL'!!  of  C'nidu*.*  Hic  dutcoTriy 
of  fossil  camDl-bonM  of  the  ancieot  world  iii  tli«  Svmdtk  bill* 
(nbioh  are  projectJiit;  Bnum  of  the  HimaLiyii  mnicc).  by  (Vil- 
lain Cautley  and  Dr.  Fulconer,  in  1 834.  ia  vnpuciaSy  wortliir  uf 
notice.     These  remains  were  Ibund  with  anu^iluvun  bone*  uf 


mosIodonB.  true  elephants,  giraffes,  and  a  eitciuitic  land  tortoiae 
{Colouoeheli/i),  twelve  fo«t  in  length  and  nix  feet  in  boigfat.| 
This  eamcl  of  the  ancieat  world  has  been  named  CamJitt 
sivahnsis,  although  it  does  not  show  tatj  great  difflnmco  from 
the  Htill  liidng  Egyptian  and  Bactrian  eamcU  with  one  and 
two  humps.  Forty  camels  haTevcrj'  recently  bn>ii  iutroduc«d 
into  Java,  from  TeneriffeJ.  The  fimt  eipcrimrnt  lum  been 
made  in  Samarang.  In  like  nrntiaer,  reindeer  wen-  uiily 
introduced  into  Iceland  front  Norway  in  the  courtc  of  the  liut 
century.  They  were  not  found  there  when  the  iaUnd  woa 
first  colonised,  not  with  standing  its  proximity  to  East  Oroen- 
kud,  Rud  the  existence  of  floating  maases  of  kk.% 

(10)  p.  3 — "  Beiwem  the  Altai  and  iht  KuetvJun." 

The  gieat  highland,  or,  as  it  is  coiumonly  called,  the  mountain 
plateau  of  Asia,  which  comprises  the  lesser  liucharia.  Songaria, 
Thibet,  T.ingut.  and  the  Mogul  country  of  the  Clolcaa  and 
Olotes,  is  situated  between  the  36th  and  4Sth  degrees  of  north 
latitude  and  the  meridians  of  81°  and  US"  E.  long.  It  is 
an  erroneous  idea  to  represent  this  part  of  the  interior  of  Asia 
as  a  single,  undivided  mountainous  swelling,  continuous  like 
the  pinteaux  of  Quito  and  Mexico,  and  situated  from  sevcu  to 
upwards  of  nine  thousand  feet  above  the  level  of  the  •ca.  I 
have  already  shown  in  my  "Reiearchet  reiptclinff  the  Mountain* 
of  Northern  India,^"  that  there  is  not  in  this  sense  any  con- 
tinuous mountain  plateau  in  the  interior  of  Asia. 

•  Rltter,  A»Un,  Bd.  vili.  b.  970,  673.  ind  748. 

t  Humboldt,  Comot.  Bohn's  ed.,  to),  i.  p.  £81. 

J  Singapore  Journal  of  tlic  Indian  ArAipelaga,  1847,  p.  2Sfl. 

i  Sarlorios  Ton  WalletaluaMQ,  PhytitdiseoffraphiKhrt  Skivit  wn 
hland,  1B17,  a.  11. 

II  Humlroldt,  Premitr  M6mm}-e  itir  lei  Montagnu  rfe  Vhde,  la  the 
Annate)  de  Cttimie  et  de  Pliytique,  t.  iii.  1810,  p.  3U3;  Second  Mb- 
noire,  1,  iiT.  1820,  pp.  B— Bo. 
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My  views  concerning  the  geographical  distribution  of  plants, 
and  the  mean  degree  of  temperature  requisite  for  certain  kinds 
of  cultivation,  had  early  led  me  to  entertain  considerable 
doubts  regarding  the  continuity  of  a  great  Tartarian  plateau  be- 
tween the  Himalaya  and  the  chain  of  the  Altai.  Tliis  plateau 
continued  to  be  characterized,  as  it  had  been  described  by 
Hippocrates,  as  "  the  high  and  naked  plains  of  Scythia,  which, 
without  being  crowned  with  ^mountains,  rise  and  extend  to 
beneath  the  constellation  of  the  Bear.*'*  Klaproth  has  the  un- 
deniable merit  of  having  been  the  first  to  make  us  acquainted 
with  the  true  position  and  prolongation  of  two  great  and 
entirely  distinct  chains  of  mountains, — ^the  Kuen-liin  and  the 
Thian-schan,  in  a  part  of  Asia  which  better  deserves  to  be 
termed  "  central,"  than  Kashmeer,  Baltistan,  and  the  Sacred 
Lakes  of  Thibet  (the  Manasa  and  the  Ravanahrada).  The 
importance  of  the  Celestial  Mountains  (the  Thian-schan)  had 
indeed  been  already  surmised  by  Pallas,  without  his  being 
conscious  of  their  volcanic  character  ;  but  this  highly- gifted 
investigator  of  nature,  led  astray  by  the  hypotheses  of  the  dog- 
matic and  fantastic  geology  prevalent  in  his  time,  and  firmly 
believing  in  "  chains  of  mountains  radiating  from  a  centre,'* 
saw  in  the  Bogdo  Oola  (the  Mons  Augttstus,  or  culminating 
point  of  the  TTiian-schan,)  such  "a  central  node,  whence  all 
the  other  Asiatic  mountain  chains  diverge  in  rays,  and  which 
dominates  over  all  the  rest  of  the  continent !" 

The  erroneous  idea  of  a  single  boundless  and  elevated 
plain,  occupying  the  whole  of  Central  Asia,  the  "  Plateau  de 
la  Tartaric,''  originated  in  France,  in  the  latter  half  of  the 
eighteenth  century.  It  was  the  result  of  historical  combina- 
tions, and  of  a  not  sufficiently  attentive  study  of  the  writings 
of  the  celebrated  Venetian  traveller,  as  well  as  of  the  naive 
relations  of  those  diplomatic  monks  who,  in  the  thirteenth 
and  fourteenth  centuries  (thanks  to  the  unity  and  extent  of 
the  Mogul  empire  at  that  time),  were  able  to  traverse  almost 
the  whole  of  the  interior  of  the  continent,  from  the  ports  of 
Syria  and  of  the  Caspian  Sea  to  the  east  coast  of  China,  washed 
by  the  great  ocean.  If  a  more  exact  acquaintance  with  the 
language  and  ancient  literature  of  India  were  of  an  older  date 
among  us  than  half  a  century,  the  hypothesis  of  this  central 
plateau,  occupying  the  wide  space  between  the  Himalaya  and 

•  De  ASre  et  Aquis,  §  xcyi.  p.  74. 
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the  Booth  of  Siberia,  would  no  doubt  have  sought  support 
from  some  ancient  and  venerable  authority.  The  poem  of 
the  Mahabharata  appears,  in  the  geographical  fragment  Bhisch- 
makanda,  to  describe  **  Meru  "  not  so  much  as  a  mountain  as 
an  enormous  swelling  of  the  land,  ^idiich  supplies  with  water 
the  sources  of  the  Granges,  those  of  the  Bhadrasoma  (Irtysch), 
and  those  of  the  forked  Oxus.  These  ph3r8ioo-geographical 
yiews  were  intermingled  in  Europe  with  ideas  of  other  lunds, 
and  with  mythical  reveries  on  the  origin  of  mankind.  The  lofty 
regions  from  which  the  waters  were  supposed  to  have  first 
retreated  (for  geologists  in  general  were  long  averse  to  the 
theories  of  elevation)  must  also  have  received  the  first  germ& 
of  civilization.  Hebraic  systems  of  geology,  based  on  ideas 
of  a  deluge,  and  supported  by  local  traditions,  fiivoured  these 
assumptions.  The  intimate  connexion  between  time  and 
space,  between  the  beginning  of  social  order  and  the  plastic 
condition  of  the  8ur£EU$e  of  the  earth,  lent  a  peculiar  import- 
ance and  an  almost  moral  interest  to  the  Plateau  of  Tartary, 
which  was  supposed  to  be  characterized  by  uninterrupted 
continuity.  Acquisitions  of  positive  knowledge, — the  lato 
matured  fruit  of  scientific  travels  and  direct  measurements, — 
vsrith  a  fundamental  study  of  the  languages  and  literature  of 
Asia,  and  more  especially  of  China,  have«  gradually  demon- 
strated the  inaccuracy  and  exaggeration  of  those  wild  hypo- 
theses. The  mountain  plains  (opon-cdio)  of  Central  Asia  are 
no  longer  regarded  as  the  cradle  of  human  civilization,  and 
the  primitive  seat  of  all  arts  and  sciences.  The  ancient  nation 
of  Eailly's  Atlantis,  which  d'Alembert  has  happily  described 
as  '*  having  taught  us  everything  but  its  own  name  and 
existence,"  has  vanished.  The  inhabitants  of  the  Oceanic 
Atlantis  were  already  treated,  in  the  time  of  Posidonius,  as 
having  a  merely  apocryphal  existence.* 

A  plateau  of  considerable  but  veiy  unequal  elevation  runs 
with  little  interruption,  in  a  S.S.W.-N.N.E.  direction,  from 
Eastern  Thibet  towards  the  mountain  node  of  Kentei,  south 
of  Lake  Baikal,  and  is  known  by  the  names  of  Gobi,  8cha-mo, 
(sand  desert,)  Scha-ho,  (sand  river,)  and  Hanhai.  This  swell- 
ing of  the  ground,  which  is  probably  more  ancient  than  the 
elevation  of  the  moimtain-'Chains  by  which  it  is  intersected,  is 
situated,  as  we  have  already  remarked,  between  81°  and  118*'* 
*  Strabo,  Ub.  u.  p.  102;  and  lib.  xiu.  p.  698,  Caaaub. 
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cast  longitude  from  Greenwich.     Measured  at  right  angles  to 
its  longitudinal  axis,  its  breadth  in  the  south,  between  Ladak, 
Gertop,  and  H'lassa  (the  seat  of  the  great  Lama),  is  720  miles; 
between  Hami  in  the  Celestial  Mountains,  and  the  great  curve 
of  the  Hoang-ho,  near  the  In-schan  chain,  it  is  scarcely  480; 
but  in  the  north,  between  the  Khan^ai,  where  the  great  city 
of  Karakhonmi  once  stood,  and  the  chain  of  Khin-gan-Petscha, 
which  runs  in  a  meridian  line  (in  the  part  of  Gobi  traversed  in 
going  from  Kiachta  to  Pekin  by  way  of  Urga),  it  is  760  miles. 
The  whole  extent  of  this  elevated  ground,  which  must  be  care- 
fully distinguished  from  the  more  eastern  and  higher  mountain- 
range,  may  be  approximately  estimated,  including  its  deflec- 
tions, at  about  three  times  the  area  of  France.     The  map  of 
the  mountain-ranges  and  volcanoes  of  Central  Asia,  which  I 
^constructed  in  1839,  but  did  not  publish  imtil  1843,  shows  in 
i;he  clearest  manner  the  hypsometric  relations  between  the 
^moimtain-ranges  and  the  Gobi  plateau.     It  was  founded  on 
the  critical  employment  of  all  the  astronomical  determinations 
accessible  to  me,  and  on  many  of  the  very  rich  and  copious 
orographic  descriptions  in  which  Chinese  literature  abounds, 
and  which  were  examined  at  my  request  by  Klaproth  and  Sta- 
nislaus Julien.     My  map  marks  in  prominent  characters  the 
mean  direction  and  the  height  of  the  mountain-chains,  toge- 
-ther  with  the  chief  features  of  the  interior  of  the  continent,  of 
-.Asia  from  30  to  60  degrees  of  latitude,  between  the  meridians 
tof  Pekin  and  Cherson.     It  differs  essentially  from  any  map 
^hitherto  published. 

The  Chinese  enjoyed  a  triple  advantage,  by  means  of 
which  they  were  enabled  to  enrich  their  earliest  literature 
with  so  considerable  an  amoimt  of  orographic  knowledge  re- 
garding Upper  Asia,  and  more  especially  those  regions  situated 
between  die  In-schan,  the  alpine  lake  of  Khuku-noor,  and 
the  shores  of  the  Hi  and  Tarim,  lying  north  and  south  of  the 
Celestial  Mountains,  and  which  were  so  little  known  to 
Western  Europe.  These  three  advantages  were,  besides  the 
peaceful  conquests  of  the  Buddhist  pilgrims,  the  warlike 
expeditions  towards  the  west  (as  early  as  the  dynasties  of 
Han  and  Thang,  one  himdred  and  twenty- two  years  before  our 
era,  and  again  in  the  ninth  century,  when  conquerors  ad- 
vanced as  far  as  Ferghana  and  the  shores  of  the  Caspian  Sea); 
the  religious  interest  attached  to  certain  high  moimtain  sum- 
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mits,  on  account  of  the  periodical  performance  of  8acrifice8,  in 
accordance  with  pre-existing  enactments;  and  lastly,  the  early 
and  generally  known  use  of  the  compass  for  determining  the 
direction  of  momitains  and  rivers.  This  use,  and  the  know- 
ledge of  the  south-pointing  of  the  magnetic  needle,  twelve 
centuries  before  the  Christian  era,  gave  a  great  superiority 
to  the  orographic  and  hydrographic  descriptions  of  the  Chinese 
over  those  of  Greek  and  Roman  authors,  who  treated  less  fre- 
quently of  subjects  of  this  nature.  The  acute  obser>'er  Strabo 
was  alike  ignorant  of  the  direction  of  the  Pyrenees  and  of 
that  of  the  Alps  and  Apennines."^ 

To  the  lowlands  belong  almost  the  whole  of  Northern 
Asia  to  the  north-west  of  the  volcanic  Celestial  Mountains 
(Thian-schan) ;  the  steppes  to  the  north  of  the  Altai  and 
the  Sayanic  chain;  and  the  countries  which  extend  from 
the  mountains  of  Bolor,  or  Buly^tagh  (Cloud  Mountains  in 
the  Uigurian  dialect  \  which  run  in  a  north  and  south 
direction,  and  from  the  upper  Oxus,  whose  sources  were  dis- 
covered in  the  Pamershian  Lake,  Sir-i-kol  (Lake  Victoria), 
by  the  Buddhist  pilgrims  Hiucn-thsang  and  Song-^nin  in  618 
and  629,  by  Marco  Polo  in  1277,  and  by  Lieutenant  Wood  in 
1838,  towcuxls  the  Caspian  Sea;  and  from  Lake  Tenghiz  or 
Balkasch,  through  the  Kirghis  Steppe,  towards  the  Aral  and 
the  southern  extremity  of  the  Urol  Mountains.  In  the  vicinity 
of  mountainous  plains,  whose  elevation  vai*ies  from  6000  to 
more  than  10,000  feet  above  the  sea's  level,  we  may  assuredly 
be  allowed  to  apply  the  term  lowlands  to  districts  which  arc 
only  elevated  from  200  to  1200  feet.  The  first  of  these 
heights  correspond  with  that  of  the  city  of  Mannheim,  and 
the  second  with  that  of  Geneva  and  Tiibinffen.  If  we  extend 
the  application  of  the  word  plateau,  whi^  has  so  frequently 
been  misused  by  modem  geographers,  to  elevations  of  the 
soil  which  scarcely  present  any  sensible  difference  in  the  cha- 
racter of  the  vegetation  and  climate,  physical  geography, 
owing  to  the  indefiniteness  of  the  merely  relatively  important 
terms  of  htffh  and  low  land,  will  be  unable  to  distinguish 
the  connexion  between  elevation  above  the  sea's  level  and 
climate,  between  the  decrease  of  the  temperature  and  the 
increase  in  elevation.     When  I  was  in  Chinese  Dzungarei, 

*  Compare  Strabo,  lib.  u.  pp.  71, 128;  lib.  ill  p.  187;  lib.  iv.  pp. 
199,  202;  lib.  v.  p.  211,  Caaaub. 
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between  the  boundaries  of  Siberia  and  Lake  Saysan  (Dsai- 
sang),  at  an  equal  distance  from  the  Icy  Sea  and  the  mouth  of 
the  Ganges,  I  might  assuredly  consider  myself  to  be  in  Central 
Asia,  The  barometer,  however,  soon  showed  me  that  the 
elevation  of  the  plains  watered  by  the  Upper  Irtysch  between 
TJstkamenogorsk  and  the  Chinese  Dzungarian  post  of  Choni- 
mailachu  (the  sheep- bleating)  was  scarcely  as  much  as  from 
850  to  11 70  feet.  Pansner's  earlier  barometric  determinations 
of  height,  which  were  first  made  known  after  my  expedition, 
have  been  confirmed  by  my  own  observations.  Both  afford  a 
refutation  of  the  hypotheses  of  Chappe  D' Auteroche  (based  on 
calculations  of  the  fall  of  rivers)  regarding  the  elevated  position 
of  the  shores  of  the  Irtysch,  in  Southern  Siberia.  Even 
further  eastward,  the  Lake  of  Baikal  is  only  1420  feet  above 
the  level  of  the  sea. 

In  order  to  associate  the  idea  of  the  relation  between  low- 
lands and  highlands,  and  of  the  successive  gradations  in  the 
elevation  of  the  soil,  with  actual  data  based  on  accurate  mea- 
surements, I  subjoin  a  table,  in  which  the  heights  of  the  ele- 
vated plains  of  Europe,  AMca,  and  America  are  given  in  an 
ascending  scale.  With  these  nimibers  we  may  then  further 
compare  all  that  has  as  yet  been  made  known  regarding  the 
mean  height  of  the  Asiatic  plSns,  or  true  lowlands. 

Toises.  Feet. 

170  1,087 


260  1,663 

350  2,238 

460  2,942 

480  3,070 

900  6,755 


Plateau  of  Auvergne 
of  Bavaria  . 
of  Castille  . 
of  Mysore  . 
of  Caracas  . 
of  Popayan  . 
of  the  vicinity  of  the  Lake  of  Tzana> 

in  Abyssinia   ....       950  6,075 

of  the  Orange  River  (in  South  Africa)     1000  6,395 

of  Axum  (in  Abyssmia)  .         .     1100  7,034 

of  Mexico 1170  7,482 

of  Quito 1490  9,528 

of  the  Province  de  los  Pastes  .         .     1600  10,231 

of  the  vicinity  of  the  Lake  of  Titicaca    2010  12,853 

No  portion  of  the  so-called  Desert  of  Gobi,  which  con- 
sists in  part  of  fine  pasture  lands,  has  been  so  thoroughly 
investigated  in  relation  to  its  differences  of  elevations  as  the 
zone  which  extends  over  an  area  of  nearly  600  miles,  be- 
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tween  the  sources  of  the  Selenga  and  the  Chinese  wall.  A 
Tery  accurate  barometrical  levelling  was  executed,  under  the 
auspices  of  the  Academy  of  St.  Petersburgh,  by  two  distin- 
guished savans — ^the  astronomer  George  Fuss,  and  the  bota- 
nist Bunge.  They  accompanied  a  mission  of  Qreek  monks  to 
Pekin,  in  the  year  1832,  in  order  to  establish  there  one  of 
those  magnetic  stations  whose  construction  I  had  recom- 
mended. The  mean  height  of  this  portion  of  the  Desert  of 
Gobi  amounts  hardly  to  4263  feet,  and  not  to  8000  or  8500 
feet,  as  had  been  too  hastily  concluded  from  the  measure- 
ments of  contiguous  mountam  summits  by  the  Jesuits  Ger- 
billon  and  Yerbiest.  The  surface  of  the  Desert  of  Gobi  is  not 
more  than  2558  feet  above  the  level  of  the  sea  between  Erghi, 
Durma,  and  Scharaburguna;  and  scarcely  more  than  320 
feet  higher  than  the  plateau  of  Madrid.  Erghi  is  situated 
midway,  in  45°  31'  north  lat.,  and  111°  2&  east  long.,  in  a 
depression  of  the  land  extending  in  a  direction  from  south- 
west to  north-east  over  a  breadth  of  more  than  240  miles. 
An  ancient  Mongolian  saga  designates  this  spot  as  the 
former  site  of  a  large  inland  sea.  Reeds  and  saline  plants, 
generally  of  the  same  species  as  those  found  on  the  low  shores 
of  the  Caspian  Sea,  are  here  met  with;  while  there  are  in 
this  central  part  of  the  desert  several  small  saline  lakes,  the  salt 
of  which  is  carried  to  China.  According  to  a  singular  opinion 
prevalent  among  the  Mongols,  the  ocean  will  at  some  period 
return,  and  again  establish  its  dominion  in  Gobi.  Such  geo- 
logical reveries  remind  us  of  the  Chinese  traditions  of  the 
bitter,  lake,  in  the  interior  of  Siberia,  of  which  I  have  else- 
where spoken.* 

The  basin  of  Kashmir,  which  has  been  so  enthusiasti- 
cally praised  by  Bemier,  and  too  moderately  estimated  by 
Victor  Jacquemont,  has  also  given  occasion  to  great  hyp- 
sometric exaggerations.  Jacquemont  found  by  an  accu- 
rate barometric  measurement  tiiat  the  height  of  the  Wulur 
Lake,  in  the  valley  of  Kashmir,  near  the  capital  Sirinagur, 
was  5346  feet.  Uncertain  determinations  by  the  boiling 
point  of  water  gave  Baron  Carl  von  Hiigel  5819  feet,  and 
Lieutenant  Cunningham  only  5052  feet.f     The  mountainous 

♦  Humboldt,  Asie  centrcUe,  t.  ii.  p.  141;  Klaproth,  Asie  polyglotta, 
p.  232. 

t  Compare  my  Asie  centrcUe,  t.  iii.  p.  810,  with  the  J<nimal  of  the 
Asiatic  Soc,  of  Bengal,  vol.  x.  1841,  p.  114. 
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districts  of  Kashmir,  which  has  excited  so  great  an  interest 
in  Germany,  and  whose  climatic  advantages  have  lost  some- 
what of  their  reputation  since  Carl  von  Hiigel's  account  of 
the  four  months  of  winter  snow  in  the  streets  of  Sirinagur,* 
does  not  lie  on  the  high  crests  of  the  Himalaya,  as  has  com- 
monly  been  supposed,  but  constitutes  a  true  cauldron,  like 
valley  on  their  southern  declivity.  On  the  south-west,  where 
the  rampart-like  Pir  Panjal  separates  it  from  the  Indian  Pun- 
jaub,  the  snow-crowned  summits  are  covered,  according  to 
Vigne,  by  basaltic  and  amygdaloid  formations.  ITie  latter 
are  very  characteristically  termed  by  the  natives  schtschak 
deyu,  or  devil's  pock-marks.f  The  charms  of  the  vegetation 
have  also  been  very  differently  described,  according  as  ti*a- 
vellers  passed  into  Kashmir  from  the  south,  and  left  behind 
them  the  luxuriant  and  varied  vegetation  of  India;  or  from 
the  northern  regions  of  Turkestan,  Samarkand,  and  Ferghana. 
Moreover,  it  is  only  very  recently  that  we  have  obtained 
a  clearer  view  regarding  the  elevation  of  Thibet,  the  level  of 
the  plateau  having  long  been  unciitically  confounded  with 
the  mountain  tops  rising  from  it.  Thibet  occupies  the  space 
between  the  two  great  chains  of  the  Himalaya  and  the  Kuen- 
liin,  and  forms  the  elevated  ground  of  the  valley  between 
them.  The  land  is  divided  from  east  to  west,  both  by  the 
inhabitants  and  by  Chinese  geographers,  into  three  parts. 
We  distinguish  Upper  Thibet,  with  its  capital,  H'lassa  (pro- 
bably 9592  feet  high) ;  Middle  Thibet,  with  the  town  of  Leh 
or  Ladak  (9995  feet) ;  and  Little  Thibet,  or  Baltistan,  called 
the  Thibet  of  Apricots  (Sari-Butan),  in  which  lie  Iskardo 
(6300  feet),  Gilgit,  and  south  of  Iskardo,  but  on  the  left  bank 
of  the  Indus,  the  plateau  Deotsuh,  whose  elevation  was  deter- 
mined by  Vigne  (1 1,977  feet).  On  carefully  examining  all  the 
notices  we  have  hitherto  possessed  regarding  the  three  Thi- 
bets,  and  which  will  have  been  abundantly  augmented  during 
the  present  year  by  the  brilliant  bo\mdary  surveying  expedi- 
tion \mder  the  auspices  of  the  Governor-general,  Lord  Dal- 
housie,  we  soon  become  convinced  that  the  region  between 
the  Himalaya  and  the  Kuen-liin  is  no  unbroken  table-land, 
but  that  it  is  intersected  by  mountain  groups,  which  un- 
doubtedly belong  to  perfectly  distinct  systems  of  elevation. 

*  See  his  Kashmir,  Bd.  ii.  s.  196. 

+  Vigne,  Travels  in  Kashmir,  1842,  vol.  i.  pp.  237-- 293. 
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Actual  plains  are  very  few  in  number:  the  iwW  conatdcmMB 
are  those  between  Gertop,  Dnbo,  SchnnK'lhiin)^  (ihc  Shrp- 
herd's  Plain],  the  native  countrv  »f  tlu-  ihawl-gioal,  and 
^bipke  (10,449  feet);  those  rouiid  Lnilak.  which  attain  an 
elevation  of  13,429  feet,  and  niuat  nut  be  cunfvuudod  with 
the  depressed  land  in  which  the  diwn  lint;  and  flnallj,  xho 
plateau  of  the  Sacred  Lakes,  KlniiaM  aiul  Itavanfthnda  (pfo- 
nablj  14.965  feet),  which  was  vinilrd  l>v  Father  Antonio  do 
Andnula  as  early  as  the  year  1  (>25.  Other  parta  are  entirrly 
filled  with  compressed  mountain  maiwo«,  "  rising,*'  as  a  recent 
traveller  observes,  "  like  the  waves  of  a  vast  oeean,"  Along 
the  riTers,  the  Indus,  the  tjutledcc,  and  the  Ynru-diangbo. 
tschu,  which  was  formerly  regarded  as  identical  with  tbo 
Buramputer  (or  correctly  the  Ilmhmn-putra).  points  hatt) 
been  measured  which  nre  only  between  6714  and  89.S2  feet 
nboTC  tlie  sen;  and  the  same  is  the  ease  with  the  Thibetian 
villages  Pangi,  Kunawnr,  Kelu.  and  Murung.*  From  many 
carefully  collected  detenninations  of  heightx,  I  think  that 
we  are  justified  in  assuming  tbot  the  plateau  of  ThiU-t 
between  73"  and  85"  east  long,  docs  not  attain  a  mean 
elevation  of  11,510  feet:  this  is  hardly  the  elevation  of  iho 
fruitful  plain  of  Caxamarca  in  Peru,  and  is  1349  and  21Sa 
feet  less  than  the  plateau  of  'fiticaca,  and  of  the  street  pave- 
ment of  the  Upper  Town  of  Potosi  (13,G65  feet). 

That  beyond  the  Tliibetian  highlands  and  the  Gobi,  whose 
outline  has  been  already  defined,  Asia  presents  considcrablo 
depressions,  and  indeed  true  lowlands,  bctwei'n  the  jiamllels 
of  37°  and  48*,  where  once  an  immeasurable  continuous 
plateau  was  &bulously  supposed  to  exist,  is  proved  by  tho 
cultivation  of  plants  whicli  cannot  flourish  without  a  cer- 
tain d^^ee  of  temperature.  An  attentive  study  of  the  travels 
of  Marco  Polo,  in  which  mention  is  made  of  the  cultivation 
of  the  vine,  and  of  the  production  of  cotton  in  northern  lati- 
tudes, had  long  ago  directed  the  attention  of  the  ocuto 
Klaproth  to  this  point.  In  a  Chinese  work,  l>cnring  tho  titlo 
Ittformalion  respecting  the  recently  conqtiered  Bnrbaritiiia  (Sin- 
kiang-wai-tan-ki-lJo),  it  is  stated  that  "tlie  country  of  Ak.-iU, 
somewhat  to  the  south  of  tlio  Celestial  Mountains,  near  tho 
rivers  which  form  the  great  Tarim-gol,  produces  gropes, 
pomegranates,  and  numberless  other  fruits  of  singular  exceU 
•  Humboldt,  Atie  O^atrale,  t.  Ui.  pp.  281—326. 
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lence ;  also  cotton  (Gossypium  reUgiosum),  which  covers  the 
fields  like  yellow  clouds.  In  summer  the  heat  is  extremely 
great,  and  in  winter  there  is  here,  as  at  Tur&n,  neither  intense 
cold  nor  heavy  snow."  The  neighbourhood  of  Khotan, 
Easchgar,  and  Yarkand  still,  as  in  the  time  of  Marco  Polo,"^ 
pays  its  tribute  in  home-grown  cotton.  In  the  oasis  of  Rami 
(Khamil),  above  200  miles  east  of  Aksu,  orange  trees,  pome- 
granates, and  the  finer  vines  are  found  to  flourish. 

The  products  of  cultivation  which  are  here  noticed  lead  to 
the  belief  that  over  extensive  districts  the  elevation  of  the  soil 
is  very  slight.  At  so  great  a  distance  from  the  sea  side, 
and  in  the  easterly  situation  which  so  much  increases  the 
d^ree  of  winter  cold,  a  plateau,  as  high  as  Madrid  or 
Mmiich,  might  indeed  have  a  very  hot  sununer,  but  would 
hardly  have,  in  43°  and  44°  latitude,  an  extremely  mild  and 
almost  snowless  winter.  I  have  seen  a  high  summer  heat 
£eivour  the  cultivation  of  the  vine,  as  at  the  Caspian  Sea,  83 
feet  below  the  level  of  the  Black  Sea  (at  Astrachan,  latitude 
46°  21');  but  the  winter  cold  is  there  fix)m  —  4°  to  -  13°. 
Moreover,  the  vine  is  sunk  to  a  greater  depth  in  the  ground 
after  the  month  of  November.  We  can  understand  tlmt  cul- 
tivated plants,  which,  as  it  were,  live  only  in  the  summer,  as 
the  vine,  the  cotton  plant,  rice,  and  melons,  may  be  cultivated 
with  success  between  the  latitudes  of  40°  and  44*,  on  plateaux 
at  an  elevation  of  more  than  dOOOf  feet,  and  may  be  favoured 
by  the  action  of  radiant  heat;  but  how  could  the  pomegranate 
trees  of  Aksu,  and  the  orange  trees  of  Hami,  whose  fruit 
Father  Grrosier  extolled  as  excellent,  endure  a  long  and  severe 
winter  (the  necessary  consequence  of  a  great  elevation  J)? 
Carl  Zimmerman  §  has  shown  it  to  be  extremely  probable 
that  the  Tarim  depression,  or  the  desert  between  the  moun- 
tain chain  of  Thian-schan  and  Kuen-liin,  where  the  steppe 
river  Tarimgol  discharges  itself  into  the  Lake  of  Lop, 
formerly  described  as  an  alpine  lake,  is  hardly  1280  feet 
above  the  level  of  the  sea,  or  only  twice  the  elevation  of 
Prague.     Sir  Alexander  Bumes  also  ascribes  to  Bokhara  only 

*  U  MUione  di  Marco  Polo,  pubbL  dal  Conte  Baldelli,  t.  i.  pp.  32 
and  87. 
t  500  toises  in  the  Ckrman,  accnrately  81  &7  feet.    Tru 
X  Ane  cenircUe,  t,  ii.  pp.  48 — 52  and  429. 
§  In  the  learned  Analjfs^i  of  his  Karte  von  Inner  Aeiem,  1841,  8.  99. 
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an  elevation  of  1188  feet.  It  is  most  earnestly  to  be  desired 
tliat  all  doubt  regarding  the  elevation  of  the  plateaux  of 
Central  Asia,  south  of  4.5^  north  latitude,  should  finally  be  re- 
moved by  direct  barometrical  measurements,  or  by  determi- 
nations of  the  boiling  point  of  water,  conducted  with  greater 
care  than  is  usual  in  these  cases.  AU  our  calculations  of  the 
difference  between  the  limits  of  perpetual  snow  and  the 
maximum  elevation  of  vine  cultivation  in  different  climates, 
rest  at  present  on  too  complex  and  uncertain  elements. 

In  Older  as  briefly  as  possible  to  rectify  that  whidi  has  been 
advanced  in  the  former  edition  of  the  present  work,  regard- 
ing the  great  moimtain  systems  which  intersect  the  interior 
of  Asia,  I  subjoin  the  following  general  review: — ^We  begin 
with  the  four  parallei  chatHSy  whidi  run,  with  tolerable  regu- 
larity, from  east  to  west,  and  are  connected  together  by  means 
of  a  few  detached  transverse  lines.  DifRsrences  of  direction 
indicate,  as  in  the  Alps  of  Western  £urope,  a  difference  in  the 
epoch  of  elevation.  After  the  four  parallel  chains  (the  Altaic 
the  Thtan'Sckan,  the  Kuen-lun^  and  the  Himalaya)  we  must 
consider  as  following  the  direction  of  meridian,  tiie  ti^ral,  the 
Bolor,  the  Khingan,  and  the  Chinese  chains,  which,  with  the 
great  inflection  of  the  Thibetian  and  Assam- Birmese  Dzangbo- 
tschu  incline  from  north  to  south.  The  Ural  divides  a  de- 
pressed portion  of  Europe  from  a  similarly  low  portion  of 
Asia.  The  latter  was  called  by  Herodotus,*  and  even  earlier 
by  Pherecydes  of  S3rros,  Scythian  or  Siberian  Europe,  and 
comprised  all  the  countries  to  the  north  of  the  Caspian  and  of 
the  laxartes,  which  flows  from  east  to  west,  and  may  therefore 
be  regarded  as  a  continuation  of  our  Europe,  ^'as  it  now  exists, 
extending  lengthwise  across  the  continent  of  Asia." 

1.  The  great  mountain  system  of  the  Altai  (the  "gold 
mountains"  of  Menander  of  Byzantium,  an  historical  writer 
of  the  seventh  century ;  the  Altai-alin  of  the  Moguls,  and  the 
Kin-schan  of  the  Chinese)  forms  the  southern  boundary  of  the 
great  Siberian  lowlands,  and  running  between  50**  and  52^® 
north  latitude,  extends  from  the  rich  silver  mines  of  the 
Snake  Mountains,  and  the  confluence  of  the  Uba  and  the 
Irtysch,  to  the  meridian  of  Lake  Baikal.  The  divisions  and 
names  of  the  "  Great"  and  the  "  Little  Altai,"  taken  from 
an  obscure  passage  of  Abulghasi,  should  be  wholly  avoided.f 

•  Ed.  SchweighaUser,  t.  y.  p.  204.         f  AsU  eentrale,  1. 1  p.  2i7T 
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The  mountain  system  of  the  Altai  comprehends — (a)  the  Altai 
proper,  or  Kolywanski  Altai,  which  is  entirely  imder  the 
Russian  sceptre :  it  lies  to  the  west  of  the  intersecting  fissures 
of  the  Telezki  Lake,  which  follow  the  direction  of  Qie  meri- 
dian; and  in  ante-historic  times  probably  constituted  the 
eastern  shore  of  the  great  arm  of  fiie  sea,  by  which,  in  the 
direction  of  the  stiU  existing  lakes,  Aksakal-Barbi  and  Sar}-- 
Kupa,*  the  Aralo-Caspian  basin  was  connected  with  the 
Icy  sea ; — (b)  East  of  the  Telezki  chains,  which  follow  the 
direction  of  the  meridian^  the  Sayani,  Tangnu,  and  XJlangom, 
or  Malakha  ranges,  all  tolerably  parallel  with  each  other, 
and  following  an  east  and  west  direction.  The  Tangnu, 
which  merges  in  the  basin  of  the  Selenga,  has,  from  very 
remote  times,  constituted  the  national  boundary  between  the 
Turkish  race,  to  the  south,  and  the  Kirghis  (Hs^as,  identical 
with  ^oKai),  to  the  north.f  It  is  the  original  seat  of  the 
Samoieds  or  Soyotes.  who  wandered  as  far  as  the  Icy  Sea, 
and  were  long  regarded  in  Europe  as  a  race  inhabiting  ex- 
clusively the  coasts  of  the  Polar  Sea.  The  highest  snow- 
covered  summits  of  the  Kolywan  Altai  are  the  Bielucha  and 
the  Katunia  Pillars.  The  latter  attain  only  a  height  of  about 
11,000  feet,  or  about  the  height  of  Etna.  The  Daurian  high- 
land, to  which  the  mountain  node  of  Kemtei  belongs,  and  on 
whose  eastern  margin  lies  the  Jablonoi  Chrebet,  divides  the 
depressions  of  the  Baikal  and  the  Amur. 

2.  The  mountain  system  of  the  Thian-schan,  or  the  chair, 
of  the  Celestial  Mo\mtains,  the  Tengri-tagh  of  the  Turks 
(Tukiu),  and  of  the  kindred  race  of  the  Hiongnu,  is  eight 
times  as  long,  in  an  east  and  west  direction,  as  the  Pyrenees. 
Beyond,  that  is  to  say,  to  the  west  of  its  intersection  with  the 
meridian  chain  of  the  Bolor  and  Kosuyrt,  the  Thian-schan 
bears  the  names  of  Asferah  and  Aktagh,  is  rich  in  metals,  and 
is  intersected  with  open  fissures,  which  emit  hot  vapours  lumi- 
nous at  night,  and  which  are  used  for  obtaining  sal-ammoniac.  J 
East  of  the  transverse  Bolor  and  Kosjrurt  chain,  there  follow 
successively  in  the  Thian-schan,  the  Kashgar  Pass  (Kaschgar- 
dawan),  the  Glacier  Pass  of  Djeparle,  which  leads  to  Kutch 
and  Aksu  in  the  Tarim  basin ;  Ihe  volcano  of  Pe-schan,  which 

•  Asie  centrale,  1. 11.  p.  138. 

+  Jacob  Grimm,  Oeach,  der  deuUchen  Sprache,  1848,  Th.  1.  s.  227. 

t  Aeie  centrale,  t.  ii.  pp.  18 — 20. 
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erupted  fire  and  Etroams  of  lara  at  least  lu  late  na  the  middlo 
of  the  seventh  century ;  the  great  Bnow-covcred  nuMairc  ele- 
vation of  Bogdo-Oola;  the  Solfutarn  of  Urutntai.  which  fur- 
Dishea  sulphur  and  sal-ammoniac  (naa-»cfaa).  and  Un  in  « 
coal  diatriet ;  the  volcano  of  Turfim  (or  volc&no  of  Ilo-tacben 
or  liischbalik),  almost  midway  between  the  mcriduuw  of 
TurftiD  (.Kune  Turpan),  and  of  Pidjan.  and  whieh  is  still  in 
a  tttate  of  activity.  The  volcanic  eruptions  of  the  Thian-schim 
chain  reach,  according  to  Chinese  mstorians.  as  far  back  aa 
the  year  89,  a.d.,  when  the  Iliongnu  were  pumued  by  the 
Chinese  from  the  sources  of  the  Irtysch  as  fiir  as  Kuteh  and 
Kfanraschar*.  llie  ChincBe  General,  Teu-hian,  cromed  the 
Thian-schan,  and  saw  "  the  Fire  Mountains,  which  sent  out 
iDaases  of  molten  rock  that  flow  to  the  distauce  of  many  Ia." 
The  great  distance  of  the  volcanoes  of  the  interior  of  Asia 
irom  the  sea  coast  is  a  remarkable  and  isolated  phcnomenan. 
Abel  Remusat.  in  a  letter  to  Cordicrf ,  first  directed  the  atten- 
tion of  geologists  to  this  feet.  Tbts  distance,  for  instance, 
in  the  ease  of  the  volcano  of  Pe-schan,  from  the  north  or  the 
Icy  Sea  at  the  mouth  of  the  Obi,  is  1526  milcn;  and  from  the 
south  or  the  mouths  of  the  Indus  and  the  Ganges,  1512  nules ; 
so  centitd  is  the  position  of  fire-emitting  volcanoes  in  the 
Ajsiatic  continent.  To  the  west  its  distance  from  the  Caspian 
at  'tlic  Gulf  of  Koruboghaz,  ia  13(iO  miles,  and  from  tlio 
east  shores  of  the  Lake  of  Aral,  1020  miles.  The  active 
volcanoes  of  the  New  World  had  hitherto  offered  the  most 
remarkable  esamples  of  great  distance  from  the  sea  coast, 
but  in  the  case  of  the  volcano  of  Popocateptl,  in  Mexico, 
this  distance  is  only  one  hundred  and  thirty-two  miles,  and 
only  ninety-two,  one  hundred  and  four,  and  one  hundred 
and  fifly-sis,  respectirely  in  the  South  American  volca- 
noes Sangai,  Tolima,  and  de  la  Fragua.  All  extinct  vol- 
canoes, and  all  trachytic  mountains,  wliich  have  no  perma- 
nent connexion  with  the  interior  of  the  earth,  have  been 
excluded  from  these  statements^.  East  of  the  volcano  of 
Turfet,  and  of  the  fruitful  Oasis  of  Ilami,  the  chain  of  the 
Thian-schan  meraes  into  the  great  elevated  tract  of  Gobi, 
S.W.  and  N.E.  direction.     Tliis  interruption 


which  r 


*  Klaproth,  TMeav,  hial.  dt  VAaie,  p.  108. 

t  Annalei  ties  Mitia,  t.  v.  1820,  p.  lit. 

X  -Aiie  cenlrah,  t  ji.  pp.  16— 66,  BB— 7T,  3*1, ! 
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of  the  mountain  chain  continues  for  more  than  9^  degrees  of 
longitude ;  it  is  caused  by  the  transversal  intersection  of  the 
Gobi,  but  beyond  the  latter,  the  more  southern  chain  of  In- 
schan  (Silver  Mountains),  proceeding  from  west  to  east,  to  the 
shores  of  the  Pacific  near  Pekin  (north  of  the  Pe-tscheli),  forms 
a  continuation  of  the  Thian-schan.  As  we  may  regard  the 
In-schan  as  an  eastern  prolongation  of  the  fissure  from  which 
the  Thian-schan  is  upheaved,  so  we  may  also  be  inclined  to 
consider  the  Caucasus  as  a  western  prolongation  of  the  same 
range,  beyond  the  Great  Aralo-Caspian  basin  or  of  the  low- 
lands of  Turan.  The  mean  parallel  or  axis  of  elevation  of  the 
Thian-schan  oscillates  between  40°  4(y  and  43°  north  latitude; 
that  of  the  Caucasus  (inclining,  according  to  the  map  of  the 
Russian  Staff,  firomE.S.E.  to  W.N.W.)  between  41°  and  44°  * 
Of  the  four  parallel  chains  that  traverse  Asia,  the  Thian-schan 
is  the  only  one  of  which  no  summit  has  as  yet  been  mea- 
sured. 

8.  The  mountain  system  of  the  Kuen-liin  (Kurkim  or  Kul- 
kun),  including  the  Hindoo-Coosfa^  with  its  western  prolon- 
gation in  the  Persian  Elburz  and  Demavend,  and  the  American 
chain  of  the  Andes,  constitute  the  longest  lines  of  elevation 
on  our  planet.  At  the  point  where  tiie  meridian  chain  of 
the  Bolor  intersects  the  Kuen-liin  at  right  angles,  the  latter 
receives  the  name  of  Onion  Mountains  (Tchsxmg-ling),  a  term 
also  applied  to  a  portion  of  the  Bolor  at  the  inner  eastern 
angle  of  intersection.  Bounding  Thibet  in  the  north,  the 
Kuen-liin  runs  in  a  regular  direction  from  east  to  west,  in 
the  parallel  of  36°  north  latitude ;  until  the  chain  is  broken 
in  the  meridian  of  H'lassa,  by  the  vast  mountain  node  which 
surrounds  the  Sea  of  Stars,  Sing-so-kai  (so  celebrated  in  the 
mylMcal  geography  of  the  Chinese),  and  the  Alpine  lake  of 
Khuku-noor.  The  chains  of  Nan-schan  and  Kilian-schan, 
lying  somewhat  further  north,  and  extending  to  the  Chinese 
wall  near  Liang-tsheu,  may  almost  be  regarded  as  the  eastern 
prolongation  of  the  Kuen-liin.  To  the  west  of  the  inter- 
section of  the  Bolor  and  the  Kuen-liin  (Tchsung-ling),  the 
regular  direction  of  the  axes  of  elevation  (inclining  frt)m  east 
to  west  in  the  Kuen-liin  and  Hindoo-Coosh,  and  from  south- 

*  Baron  von  Me  jendorff  in  the  BvMetin  de  la  SociiU  Oiclogigue  de 
France,  t.  ix.  1887—1838,  p,  280. 
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east  to  nordi-wMt  in  the  Himalaya)  proTct,  as  I  haTO  die- 
where  attempted  to  ahow,  that  the  ilindoo-Cooah  is  a  pro- 
longatioii  of  the  Knen-lun  and  not  of  the  Himalaya.*  From 
the  Taurus  in  Lycia  to  the  Kafiristan,  the  chain  follows  the 
parallel  of  Rhodes  (the  diaphragm  of  Diceoarchus)  over  a  dis- 
tanoe  of  45  degrees  of  longitude.  The  grand  geological 
Tiews  of  £ratomenes,t  which  were  fturthcr  developed  by 
Marinns  of  TyrBt  and  by  Ptolemy,  and  according  to  whicn 
**  the  prolongatkm  of  the  Taurus  in  Ljcia  was  continued, 
in  the  same  direction,  through  all  Asui  as  fiu*  as  India,** 
appear  in  part  to  be  based  on  representations  derived  by  the 
PersiaQs  and  Indians  from  the  Punjaub. 

^*  The  Brahmins  maintain,"  says  Cosmas  Indioopleustes,  in 
his  Christian  T(Mpograph3rt,  *'  that  a  line  drawn  frrai  Tsinitsa 
(Thinse)  across  Persia  ana  Romania,  would  exactly  pass  over 
the  centre  of  the  inhabited  earth/'  It  is  remarkable,  as  Era- 
tosthenes observes,  that  this  greatest  axis  of  elevation  in  the 
old  world  passes  directly  through  the  basin  (the  depression)  of 
the  Mediterranean,  in  the  parallels  of  35^"^  and  36^  north  lati- 
tude, to  the  Pillars  of  Hercules.  §  The  most  eastern  portion  of 
Hindoo-Coosh  is  the  Paropanisus  of  the  ancients,  the  Indian 
Caucasus  of  the  companions  of  the  great  Macedonian.  The 
name  o£  Hindoo- Cooihy  which  is  so  frequently  used  by  geo* 
graphers,  does  not  in  reality  apply  to  more  than  one  single 
mountain  pass,  where  the  climate  is  so  severe,  as  we  learn  from 
the  travels  of  the  Arabian  writer,  Dm  Batuta,  that  many  Indian 
slaves  frequently  perish  from  the  cold.|j  Iho  Kuen-liin  still 
exhibits  active  nre-emitting  eruptions  at  the  distance  of  several 
hundred  miles  from  the  sea-coast.  Flames,  visible  at  a  great 
distance,  burst  from  the  cavern  of  the  mountain  of  Schin- 
khieu,  as  I  learn  from  a  translation  of  the  Yuen-thong-ki, 
made  by  my  friend  Stanislaus  Julien.^  The  loftiest  summit 
in  the  Hindoo-Coosh,  north-west  of  Jellalabad,  is  20,232  feet 
above  the  level  of  the  sea ;  to  the  west,  towards  Herat,  the 

♦  Asie  centrale,  t.  i.  pp.  xxiu  et  118—169;  t.  li.  pp.  481— 4H 
465. 

+  Strabo,  lib.  U.  p.  68 ;  lib.  xL  pp.  490,  611 ;  lib.  xv.  p.  6S9. 

t  Montfaucon,  CoUectio  nova  PcUrum,  1. 11.  p.  187. 

§  Compare  Asie  centrale,  t.  L  pp.  xxiil  et  122—188 ;  t  iL  pp.  480— 
434,  with  Cosmos,  vol.  ii.  p.  643,  Bohn's  cd. 

H  Travels,  p.  97. 

U  Asie  centrale,  t,  ii.  pp.  427,  488. 
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chain  sinks  to  2558  feet,  rising  again  north  of  Teheran,  in  the 
volcano  of  Demavend,  to  the  height  of  14,675  feet. 

4.  The  mountain  system  of  the  Himalaya  has  a  normal 
direction  from  east  to  west,  running  more  than  15  degrees 
of  longitude  (from  81*  to  97^),  or  from  the  colossal  moim- 
tain  Dhawalagiri  (28,072  feet)  to  the  intersection  of  the 
Dzangbo-tscheu  (the  Irawaddy  of  Dalrymple  and  Klaproth), 
whose  existence  was  long  regarded  as  problematical,  and  to 
the  meridian  chains,  which  cover  the  whole  of  Western 
China,  and  form  the  great  mountain  group,  from  which  spring 
the  sources  of  the  Kiang,  in  the  provinces  of  Sse-tschuan, 
Hu-kuang,  and  Kuangngi.  Next  to  the  Dhawalagiri,  the 
Kinchinjinga,  and  not  the  more  eastern  peak  of  Schamakri, 
as  has  hitherto  been  supposed,  is  the  highest  point  of  this 
portion  of  the  Himalaya,  which  inclines  from  east  to  west. 
The  Kinchinjinga,  in  the  meridian  of  Sikhim,  between  Butan 
and  Nepal,  between  the  Schamalari  (23,980  feet)  and  the 
Dhawalagiri,  is  28,174  feet  in  height. 

■  It  is  only  within  the  present  year  that  it  has  been  trigo- 
nometrically  measured  with  exactness,  and  as  I  learn  from 
India  through  the  same  channel,  "  that  a  new  measure- 
ment of  the  Dhawalagiri  still  leaves  it  the  first  place  among 
all  the  snow-crowned  summits  of  the  Himalaya,"  this  moun- 
tain must  necessarily  have  a  greater  elevation  than  the 
28,072  feet  hitherto  ascribed  to  it.*  The  point  of  deflection 
in  the  direction  of  the  chain  is,  near  the  Dhawalagiri,  in  81°  22', 
east  longitude.  From  thence  the  Himalaya  no  longer  follows 
a  due  west  direction,  but  runs  from  S.E.  to  N.W.,  as  a  vast 
connecting  system  of  veins  between  Mozufer-abad  and  Gilgit, 
merging  into  a  part  of  the  Hindoo-Coosh  chain  in  the  south  of 
Kafiristan.  Such  a  turn  and  alteration  in  the  line  of  the  axis 
of  elevation  of  the  Himalaya  (from  E. — ^W.  to  S.E.— N.W.) 
certainly  indicates,  as  in  the  western  region  of  our  European 
Alpine  mountains,  a  different  age  or  period  of  elevation. 
TPhe  course  of  the  Upper  Indus,  from  the  sacred  lakes  of 
Manasa  and  Ravana-hrada,  (at  an  elevation  of  14,965  feet,) 
in  the  vicinity  of  which  this  great  river  takes  its  origin, 
to  Iskardo,  and  to  the  plateau  of  Deotsuh  (at  an  elevation 
of   12,994  feet),   measured  by  Vigne,   follows   in  the  Thi- 

*  From  a  letter  of  Dr.  Joseph  Hooker,  the  learned  botanist  to  the  last 
Antuetic  ezpeditiim,  dated  Baijeeling^  25th  of  July,  1848. 
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betian  higUiLods  the  samo  north-irfatfrly  directum  u  the 
Himalaya. 

Here  arc  situated  the  piawabir.  wliiw>c  ht^tKht  ma  long 
since  accurately  deicnninca  at  '26.90'J  fc<-t,  nod  ifae  Al]niia 
ralley  of  Caschmere i' never  visiU'dby  Windsor  stomii),  wHctc, 
at  on  elevation  of  only  5340  feet,  liea  the  Inkc  of  ^V'ulnr, 
which  treexea  every  winter,  and  wbow  enrCicc  in  never 
broken  by  a  fdnglc  ripple. 

After  considering  the  four  great  mountain  lyiitrmii  of  .Vain, 
■which,  in  their  normal  geognostic  character,  iin."  true  pomllel 
chains,  we  must  turn  to  the  long  scriea  of  allrnialiny  eli'Ta- 
tions  following  a  direction  from  north  tu  bouiIi.  anil  which 
extend  from  Cape  Oomorin,  opposite  to  the  i»laiid  of  Ceylon. 
to  the  Icy  Sea,  alternating  between  the  porollelH  of  66  and 
77°  east  longitude,  from  S.S.E.  to  N.N.W.  To  thi*  Knrtem 
of  meridian  cbainii,  whose  alternations  remind  us  of  faulta 
in  veins,  belong  the  Ghauts,  the  Soliman  chain,  the  Paralacft, 
the  Bolor,  and  the  Ural  range.  Thia  interruption  of  tbo 
profile  of  the  elevation  is  «o  constitut«d.  that  each  new  chain 
begins  in  a  degree  of  latitude  beyond  that  to  which  the 
prccuding  one  bad  attained,  all  alternating  succcsHivcly  in 
an  opposite  direction.  The  importance  which  the  Greeks  (pro- 
bably not  earlier  than  the  second  century  of  our  em)  atiacned 
to  these  chains  running  from  north  to  south.  indu<-eil  Agatho- 
doimon  and  Ptolemy  {Tab.  vii,  et  viii.)  to  regard  the  Dolor 
under  the  name  of  Imaus  as  ati  axis  of  elevation,  which 
extended  as  far  as  62°  north  latitude  into  the  basin  of  the 
lower  Irtysch  and  Obi.* 

As  the  vertical  height  of  mountain  summits  above  tho 
sen's  level  (however  unimportant  the  phenomenon  of  the  moi'c 
or  less  extensive  folding  of  the  crust  of  a  planetary  sphere 
may  be  in  the  eyes  of  geognosisis)  will  always  continue,  like 
oil  that  is  difficult  of  attainment,  to  be  an  object  of  general 


e  gra- 
dual advance  of  hypsometric  knowledge.  When  I  returned  to 
Europe  in  1804,  after  an  absence  of  four  years,  not  one  of 
the  high  snow-crownod  summits  of  Asia  (in  the  Himalaya, 
the  Hmdoo-Coosh,  or  the  Caucasus)  had  been  yet  measured 
with  any  degree  of  accuracy.  I  was  unable,  thcretbre,  to 
"  Aaie  cenlralf,  t.  i.  pp.  138,  16i,  198;  t.  ii.  p.  S67. 
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compare  my  determinations  of  the  heights  of  perpetual  snow 
in  the  Cordilleras  of  Quito  or  the  moimtains  of  Mexico,  with 
any  results  obtained  in  India.  The  important  travels  of 
Tiiner,  Davis,  and  Saimders  to  the  highlands  of  Thibet,  were 
indeed  accomplished  in  the  year  1783;  but  the  intelligent 
Colebrooke  justly  observed  tlmt  the  height  of  the  Schamalari 
(28°  5'  north  latitude,  89°  30'  east  longitude,  somewhat  north 
of  Tassisudan),  as  given  by  Turner,  rested  on  a  foundation  quite 
as  slight  as  the  assumed  measurements  of  the  heights  seen 
from  Patna  and  Eafiristan  by  Colonel  Crawford  and  Lieutenant 
Macartney.*  The  admirable  labours  of  Webb,  Hodgson, 
Herbert,  and  the  brothers  Gerard,  have  indeed  thrown  con- 
siderable light  on  the  question  concerning  the  heights  of  the 
colossal  summits  of  the  Himalaya;  but  yet,  in  1808,  the 
hypsometric  knowledge  of  the  East  Indian  mountain  chains 
was  still  so  uncertain,  that  Webb  wrote  to  Colebrooke,  "  The 
height  of  the  Himalaya  stiU  remains  undetermined.  It  is 
true  that  I  have  ascertained  that  the  summits  visible  from 
the  elevated  plains  of  Eohilkand  are  21,000  feet  higher  than 
that  plateau,  but  we  are  ignorant  of  their  absolute  height 
above  the  sea." 

In  the  year  1820  it  first  began  to  be  currently  reported  in 
Europe  that  there  were  not  only  much  higher  summits  in  the 
Himalaya  than  in  the  Cordilleras,  but  that  Webb  had  seen  in 
the  pass  of  Niti,  and  Moorcroft  in  the  Thibetian  plateau  of 
Daba,  and  the  sacred  lakes,  fine  corn-fields  and  fertile  pasture- 
lands  at  elevations  far  exceeding  the  height  of  Mont  Blanc. 
This  annoimcement  was  received  in  England  with  great  incre- 
dulity, and  opposed  by  doubts  regarding  the  influence  of 
the  refraction  of  light.  I  have  shown  the  imsoundness  of 
such  doubts  in  two  printed  treatises  on  the  mountains  of 
India,  in  the  Annales  de  Chimie  et  de  Physique,  The  Tyro- 
lese  Jesuit,  Father  Tiefenthaler,  who  in  1766  penetrated  as  far 
as  the  provinces  of  Kemaun  and  Nepal,  had  already  divined 
the  importance  of  the  Dhawalagiri.  We  read  on  his  map: 
*^  Monies  AIM,  qui  Indis  Dolayhir,  nive  ohsiti^  Captain 
Webb  always  employs  the  same  name.  Until  the  measure- 
ments of  the  Djawahir  (30°  22'  north  latitude,  and  79°  58' 

*  Compare  Turner  in  the  Asiatic  Hesearches,  vol.  xiL  p.  234,  with 
Elphhistone,  Account  of  the  Kingdom  of  CauhtU,  1S15,  p.  95,  and 
Francis  Hamilton,  Account  o/I^epal,  1819,  p.  92. 
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east  longitude,  26,902  i^t  in  eleyation),  and  of  the  Dha- 
walagiri  (28^'  40'  north  latitude,  and  83''  21'  east  longitude, 
28,072  feet  in  elevation),  were  made  known  in  Europe,  the 
Chimborazo,  which,  according  to  my  trigonometrical  mea- 
surement, was  21,422  feet,  in  height,*  was  still  eycry. 
where  regaxded  as  the  loftiest  summit  on  the  earth.  The 
Himalaya  appeared,  therefore,  at  that  time,  to  be  4323  feet 
or  6620  feet  higher  than  the  Cordilleras,  according  as  the 
comparison  was  made  with  the  Djawahir  or  the  Dhawalagiri. 
Pentland*6  South  American  travels,  in  the  years  1827  and 
1838,  directed  attention  to  two  snow-crowned  summits  of 
Upper  Peru,  east  of  the  lake  of  Titicaca,  which  were 
conjectured  to  be  respectively  3824  and  2578  feet  higher 
than  the  Chimborazo.f  It  has  been  already  observed,^  that 
the  most  recent  computations  in  the  measurements  of  the 
Sorata  and  Illimani  have  shown  the  error  of  this  hypsometric 
assertion.  The  Dhawalagiri,  therefore,  on  whose  declivity  in 
the  river- valley  of  Ghandaki,  the  Salagrana  Ammonites,  so  cele- 
brated in  the  Brahminical  ritual  as  symbols  of  the  testaceous 
incarnation  of  Vishnu,  are  collected,  still  indicates  a  differ- 
ence of  elevation  between  both  continents  of  more  than  6600 
feet. 

The  question  has  been  asked,  whether  there  may  not  be 
stiU  greater  heights  in  the  rear  of  the  southernmost  chain, 
which  has  been  as  yet  measured  with  more  or  less  exactitude. 
CJolonel  George  Lloyd,  who  in  1840  edited  the  important 
observations  of  Captain  Alexander  Gerard  and  his  brother, 
entertains  the  opinion,  that  in  that  part  of  the  Himalaya, 
which  he  somewhat  indefinitely  names  the  ^'  Tartaric  Chain" 
(and  consequentiy  in  Northern  Thibet,  in  the  direction  of  the 
Kuen-liin,  perhaps  in  the  Kailasa  of  the  sacred  lakes  or  beyond 
Leh)  there  are  mountain-simmiits  which  attain  an  elevation 
of  from  29,000  to  30,000  feet,  one  or  two  thousand-  feet 
higher,  therefore,  than  the  Dhawalagiri.  §  No  definite  opinion 
can  be  formed  on  the  subject  until  we  are  in  the  possession 

*  Recueil  d^Ohaervations  astronomiquta,  t.  L  p.  78. 
+  Annuaire  du  Bureau  dea  Longitudes  pour  1830,  pp.  320,  823. 
X  See  Illustration  (6),  p.  44. 

§  See  Lloyd  and  Gerard,  Tour  in  the  Himalaya,  1840,  vol.  i.,  pp.  143, 
312,  and  Asie  centrale,  t.  iii.,  p.  324. 
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of  actual  measurements,  since  the  indication  which  led  the 
natives  of  Quito,  long  before  the  arrival  of  Bouguer  and  La 
Condamine,  to  regard  the  sunmiit  of  the  Chimborazo  as  the 
culminating  poin1>— or  the  highest  point  within  the  region  of 
perpetual  snow — ^is  rendered  very  deceptive  in  the  temperate 
zone  of  Thibet,  where  the  radiation  of  the  tablfe-land  is  so 
effective,  and  where  the  lower  limit  of  perpetual  snow  does 
not  constitute  a  regular  line  of  equal  level  as  in  the  tropics. 
The  greatest  elevation  above  the  level  of  the  sea  that  has  been 
reached  by  man  on  the  sides  of  the  Himalaya  is  19,488 
feet.  This  elevation  was  gained  by  Captain  Gerard,  with 
seven  barometers,  as  we  have  already  observed,  on  the  moim- 
tain  of  Tarhigang,  somewhat  to  the  north-west  of  Schipke.* 
This  happens  to  be  almost  the  same  height  as  that  to  which 
I  myself  ascended  up  on  the  Chimborazo  (on  the  23rd  of 
June,  1802),  and  which  was  reached  thirty  years  later  (16th 
of  December,  1831)  by  my  Mend  Boussingault.  The  un-. 
attained  summit  of  the  Tarhigang  is,  moreover,  1255  feet 
higher  than  the  Chimborazo. 

The  passes  across  the  Himalaya  from  Hindostan  to  Chinese 
Tartary,  or  rather  to  Western  Thibet,  especially  between 
the  rivers  Buspa  and  Schipke,  or  Langzing  Khampa,  are 
from  15,347  to  18,544  feet  in  height.  In  the  chain  of  the 
Andes  I  foimd  that  the  puss  of  Assuay,  between  Quito 
and  Cuenca,  at  the  Ladera  de  Cadlud,  was  also  frdly  15,566 
feet  above  the  level  of  the  sea.  A  great  part  of  the  Alpine 
plains  of  the  interior  of  Asia  would  lie  buried  throughout 
the  whole  year  in  snow  and  ice,  if  the  limits  of  perpetual 
snow  were  not  singularly  elevated,  probably  to  about  16,626 
feet,  by  the  force  of  the  heat  radiated  from  the  Thibetian 
plain,  the  constant  serenity  of  the  sky,  the  larity  of  the  for- 
mation of  snow  in  the  dry  atmosphere,  and  by  the  power- 
ful solar  heat  peculiar  to  the  eastern  continental  climate, 
which  characterizes  the  northern  declivity  of  the  Himalaya. 
Fields  of  barley  (of  Hordeum  hexastichon)  have  been  seen  in 
Kunawur  at  an  elevation  of  14,700  feet  and  another  varitey 
of  barley,  called  Ooa,   and  allied  to  Hordeum  coeleste,  even 

• 

*  Colebrooke,  m  the  Transactions  of  the  Geological  Society,  vol.  vL 
p.  411. 
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much  higher.  Wheat  thriyes  admirably  well  in  the  Thibetian 
highlands,  np  to  an  elevation  of  12,000  feet.  On  the 
northern  decliyity  of  the  Himalaya,  Captain  (Gerard  foimd 
that  the  upper  hmits  of  the  birch  woods  ascend  to  14,069 
feet;  and  siiall  brushwood  used  by  the  natives  for  ftiel 
in  tiieir  huts  is  even  found  within  the  parallels  of  30®  A%f 
and  31°  north  latitude,  at  an  elevation  of  16,946  feet,  and 
therefore  nearly  1280  feet  higher  than  the  lower  snow-limit 
in  the  equatorial  regions.  It  follows  from  the  data  hitherto 
collected  that  on  the  northern  declivity  of  the  Himalaya 
the  mean  of  the  lower  snow-line  is  at  least  16,626  feet, 
whilst  on  the  southern  declivity  it  falls  to  12,980  feet.  But 
for  this  remarkable  distribution  of  heat  in  the  upper  strata 
of  the  atmosphere,  the  mountain  plain  of  Western  Thibet 
would  be  rendered  uninhabitable  for  the  millions  of  men 
who  now  occupy  it.* 

In  a  letter  which  I  have  lately  received  frx)m  India  from 
Dr.  Joseph  Hooker,  who  is  engaged  in  meteorological  and 
geological  observations,  as  well  as  in  the  study  of  the  geo- 
graphy of  plants,  he  says,  "Mr.  Hodgson,  whom  we  here 
consider  more  thoroughly  conversant  than  any  other  geo- 
grapher, with  the  hypsometric  relations  of  the  snow  ranges, 
recognises  the  correctness  of  the  opinions  you  have  advanced 
in  the  third  part  of  your  Asie  centrales  regarding  the  cause 
of  the  imequal  height  of  the  limit  of  perpetual  snow  on  the 
northern  and  the  southern  declivity  of  the  Himalaya  range. 
In  the  trans-Sutledge  region  (in  36°  north  latitude)  we 
often  observed  the  snow  limit  as  high  as  20,000  feet, 
whilst  in  the  passes  south  of  Brahmaputra,  between  Assam 
and  Birmah  (in  27°  north  latitude),  where  the  most  southern 
snow-capped  mountains  of  Asia  are  situated,  the  snow  limit 
sinks  to  15,000  feet."  I  believe  we  ought  to  distinguish 
between  the  extreme  and  the  mean  elevations,  but  in  both 
we  find  the  formerly  disputed  difference  between  the  Thi- 
betian  and  the  Indian  declivities  manifested  in  the  clearest 
manner. 

*  Compare  my  investigation  regarding  the  snow-limit  on  both  declivi- 
ties of  the  Himalaya  in  my  Aaie  centrale,  t.  ii.,  pp.  436—487;  t.  iii., 
pp.  281—326;  and  in  Cosmos,  vol.  i.,  p.  337,  Bohn's  ed. 
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My  results  for  the  mean  height  of 
the  snow  line  as  given  in  Asie 
centrcde,  t.  iii^  p.  326. 

Feet. 

Korthem  declivity  16,626 

Southern        „         12,981 


ff 


Extremes  according  to  Dr.  Hooker's 
Letter. 

Feet. 

Northern  dedivHy 20,000 

Southern        „        15,000 


Difference 8,645  Difierence 5,000 

The  local  differences  yary  still  more,  as  may  be  seen 
from  the  series  of  extremes  given  in  Aste  centrale,  t.  iii., 
p.  295.  Alexander  Gerard  saw  the  snow-limit  ascend  to 
20,463  feet  on  the  Thibetian  declivity  of  the  Himalaya; 
and  Jacquemont  found  it  as  low  as  11,500  feet  on  the 
sonth-Indian  declivity,  north  of  Cursali  on  t^e  Jxmmautri. 

[The  recent  investigations  of  Lieutenant  Strachey  show  that 
M.  Humboldt  has  been  led  astray,  when  treatmg  of  the 
Himalaya,  by  the  very  authorities  on  whom  he  placed  the 
most  reliance.  The  results  of  his  inquiries  on  this  point 
are  given  in  the  first  volume  of  the  Cosmos  (Bohn*s  Ed.), 
pp.  9  and  338.  As  the  subject  is  one  of  considerable  interest 
we  give  a  brief  sketch  of  Lieutenant  Strachey*s*  recent 
labours,  confining  ourselves  to  his  own  views,  and  omitting 
(for  want  of  space)  his  somewhat  lengthy  exposition  of  the 
errors  committed  by  the  authorities  quoted  by  Humboldt. 
The  following  are  his  personal  observations  regarding  the 
southern  limit  of  the  belt  o/perpetiud  snow. 

*'  Li  this  part  of  the  l£malaya  it  is  not,  on  an  average  of 
years,  till  the  beginning  of  December,  that  the  snow  line 
appears  decidedly  to  descend  for  the  winter.  After  the  end 
of  September,  indeed,  when  the  rains  are  quite  over,  light 
fistlls  of  snow  are  not  of  very  imcommon  occurrence  on  the 
higher  mountains,  even  down  to  12,000  feet;  but  their  eflfects 
usually  disappear  very  quickly,  often  in  a  few  hours.  The 
latter  part  of  October,  the  whole  of  November,  and  the  begin- 
ning of  December,  are  here  generally  characterised  by  the 
beautiful  serenity  of  the  sky;  and  it  is  at  this  season,  on  the 
southern  edge  of  the  belt,  that  the  line  of  perpetual  snow  is 
seen  to  attain  its  greatest  elevation. 

"  The  following  are  the  results  of  trigonometrical  measure- 

•  Journal  of  the  Asiatic  Society  of  Bengal,     New  Series.      No. 
xxviii.  p.  287. 
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ments  of  the  elevation  of  the  inferior  edge  of  snow  on  spurs 
of  the  Treslu  and  Nandadevi  groups  of  peaks,  made,  before 
the  winter  snow  had  begun,  in  November,  1848. 


Point 
obflerved. 


No. 
1 
2 
8 
4 


Height  as  observed  on  hce  exposed  to  the 

East 


From  Almonh, 
(height,  5586  ft.) 


Feet 
16,599 
16,969 
17,186 
15,298 


From  BiiMAT, 
(height^  7969  ft.) 


Feet 

16,767 

17,005 

17,185 

15,861 


Mean. 


et 
16,683 
16,987 
17,185 
15,827 


Height  on  fiu^ 

exposed  to 

West 

Obeenred  from 
Ahnorah. 


Feet 

15,872 
• .  . . 
14,878 


The  points  1,  2  and  3  are  in  ridges  that  run  in  a  south- 
westerly direction.  The  dip  of  the  strata  being  to  the  north- 
east, the  faces  exposed  to  view  from  the  south  are  for  the 
most  part  very  almipt,  and  snow  dever  accumulates  on  them 
to  any  great  extent.  This  in  some  mcasm-e  will  account  for 
the  height  to  which  the  snow  is  seen  to  have  receded  on  the 
eastern  exposures,  that  is,  upwards  of  17,000  feet.  On  the 
western  exposures  the  groimd  is  less  steep,  and  the  snow  is 
seen  to  have  been  observed  at  a  considerable  less  elevation; 
but  it  was  in  very  small  quantities,  and  had  probably  fallen 
lately,  so  that  I  am  inclined  to  think  that  itis  height,  viz., 
about  15,000  feet,  rather  indicates  the  elevation  below  which 
the  light  autumnal  falls  of  snow  were  incapable  of  lying,  than 
that  of  the  inferior  edge  of  the  perpetual  snow.  It  is  further 
to  be  imderstood,  that  below  this  level  of  15,000  feet  the 
moimtains  were  absolutely  without  snow,  excepting  those 
small  isolated  patches  that  are  seen  in  ravines,  or  at  tibe  head 
of  glaciers,  which,  of  course,  do  not  affect  such  calculations 
as  tiiese.  On  the  whole,  therefore,  I  consider  that  the  height 
of  the  snow-line  on  the  more  prominent  points  of  the  southern 
edge  of  the  belt  may  be  feirly  reckoned  at  16,000  feet  at  the 
very  least. 

"  The  point  No.  4  was  selected  as  being  in  a  much  more 
retired  position  than  the  others.  It  is  situate  not  far  from 
the  head  of  the  Pindur  river.  It  was  quite  free  from  snow  at 
15,300  feet,  and  I  shall  therefore  consider  15,000  feet  as  the 
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elevation  of  the  snow-line  in  the  re-entering  angles  of  the 
chain. 

"  I  conclude,  then,  that  15,500  feet,  the  mean  of  the  heights 
at  the  most  and  least  prominent  points,  should  be  assigned  as 
the  mean  elevation  of  the  snow-line  at  the  southern  limit  of 
the  belt  of  perpetual  snow  in  Kumaon;  and  I  conceive  that 
whatever  error  there  may  be  in  this  estimate  wiU  be  found 
to  lie  on  the  side  of  diminution  rather  than  of  exaggeration. 

"This  result  appears  to  accord  well  with  what  has  been 
observed  in  the  Bissehir  range.  The  account  given  by  Dr. 
Gerard  of  his  visit  to  the  Shatiil  Pass  on  this  range,  which  he 
undertook  expressly  for  the  purpose  of  determining  the  height 
of  the  snow-lme,  contains  the  only  definite  information  as  to 
the  limit  of  the  perpetual  snow  at  the  southern  edge  of  the 
belt  that  is  to  be  foimd  in  the  whole  of  the  published  writings 
of  the  Gerards;  and  the  following  is  a  short  abstract  of  his 
observations.  Dr.  Gerard  reached  the  summit  of  the  Shatul 
Pass,  the  elevation  of  which  is  15,500  feet,  on  the  9th  of 
August,  1822,  and  remained  there  till  the  15th  of  the  same 
month.  He  foimd  the  southern  slope  of  the  range  generally 
free  from  snow,  and  he  states  that  it  is  sometimes  Icfr  without 
any  whatever.  On  the  top  of  the  pass  itself  there  was  no 
snow;  but  on  the  northern  slope  of  the  mountain  it  lay  as  far 
down  as  about  14,000  feet.  On  his  arrival  rain  was  falling, 
and  out  of  the  four  days  of  his  stay  on  this  pass  it  either 
rained  or  snowed  for  the  greater  part  of  three.  The  fresh 
snow  that  fell  during  this  time  did  not  lie  below  16,000  feet, 
and  some  of  the  more  precipitous  rocks  remained  clear  even 
up  to  17,000  feet. 

"  The  conclusion  to  which  Dr.  Gerard  comes  from  these 
facts  is,  that  the  snow-line  on  the  southern  face  of  the  Bissehir 
range  is  at  15,000  feet  above  the  sea.  But  I  should  myself 
be  more  inclined,  from  his  account,  to  consider  that  15,500 
feet  was  nearer  the  truth ;  and  in  this  view  I  am  confirmed 
by  verbal  accounts  of  the  state  of  the  passes  on  this  range, 
which  I  have  obtained  from  persons  of  my  acquaintance,  who 
have  crossed  them  somewhat  later  in  the  year.  The  differ- 
ence, however,  is  after  all  trifling. 

"  Such  is  the  direct  evidence  that  can  be  offered  on  the 
height  of  the  snow-line  at  the  southern  limit  of  the  belt  of 
perpetual  snow:  some  additional  light,  may,  however,  be 
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thrown  on  the  subject  generally  by  my  shortly  explaining  the 
state  in  which  I  haye  found  the  higher  parts  of  the  mountains 
at  the  different  seasons  during  which  I  have  visited  them. 

"  In  the  beginning  of  May,  on  the  moimtains  to  the  east  of 
the  Ramganga  river,  near  Namik,  I  found  the  ground  on  the 
summit  of  the  ridge,  called  Champw&,  not  only  perfectly  free 
from  snow  at  an  elevation  of  12,000  feet,  but  covered  with 
flowers,  in  some  places  golden. with  calsha  and  ranunculus 
polypetalus,  in  others  purple  with  primulus.  The  snow  had 
in  fact  already  receded  to  upwards  of  12,500  feet,  behind 
which  even  a  few  little  gentians  proclaimed  the  advent  of 
spring. 

'*  Towards  the  end  of  the  same  month,  at  the  end  of  the 
Pindur,  near  the  glacier  from  which  that  river  rises,  an  open 
spot  on  which  I  could  pitch  my  tent  could  not  be  found  above 
12,000  feet.  But  here  the  accumulation  of  snow,  which  was 
considerable  in  all  ravines  even  below  1 1 ,000  feet,  is  mani- 
festly the  result  of  avalanches  and  drift.  The  surface  of  the 
glacier,  clear  ice  as  well  as  moraines,  was  quite  fi-ee  from 
snow  up  to  nearly  13,000  feet;  but  the  effect  of  the  more 
retired  position  of  the  place  in  retarding  the  meltine  of  the 
snow,  was  manifest  from  the  less  advanced  state  of  me  vege* 
tation.  During  my  stay  at  Pinduri  the  weather  was  very 
bad,  and  several  inches  of  snow  fell;  but,  excepting  where  it 
had  fallen  on  the  old  snow,  it  all  melted  off  again  in  a  few 
hours,  even  without  the  assistance  of  tlie  s\m*8  direct  rays. 
On  the  glacier,  at  13,000  feet,  it  had  all  disappeared  twelve 
hours  after  it  fell. 

"  On  revisiting  Pinduri  about  the  middle  of  October,  the 
change  that  had  taken  place  was  very  striking.  Now  not  a 
sign  of  snow  was  to  be  seen  on  any  part  of  the  road  up  to 
the  very  head  of  the  glacier;  a  luxuriant  vegetation  had 
spnmg  up,  but  had  abeady  almost  entirely  perished,  and  its 
remains  covered  the  ground  as  far  as  I  went.  From  this 
elevation,  about  13,000  feet,  evident  signs  of  vegetation  could 
be  seen  to  extend  fer  up  the  less  precipitous  mountains.  The 
place  is  not  one  at  which  the  height  of  the  perpetual  snow 
can  be  easily  estimated,  for  on  all  sides  are  glaciers,  and  the 
vast  accumulations  of  snow  from  which  they  are  supplied,  and 
these  cannot  always  be  readily  distinguished  from  snow  in 
situ;  but  as  far  as  I  could  judge,  those  places  which  might  be 
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"  We  returned  to  Milam  vid  Chircbun.  The  whole  of  the 
ascent  to  the  Lakhur  pass  was  perfectly  free  from  snow  to  the 
very  top,  i.e.  18,300  feet,  and  many  of  the  neighbouring  moun- 
tains were  bare  still  higher.  The  next  ridge  on  this  route  is 
Jainti-dhara,  which  is  passed  at  an  elevation  of  18,500  feet, 
but  still  without  crossing  the  least  portion  of  snow.  The 
line  of  perpetual  snow  is  however  evidently  near ;  for  though 
the  Jainti  ridge  was  quite  free,  and  some  of  the  peaks  near  us 
were  clear  probably  to  upwards  of  19,000  feet,  yet  in  more 
sheltered  situations  unbroken  snow  could  be  seen  considerably 
below  us;  and  on  the  whole  I  think  that  18,500  feet  must  be 
near  the  average  height  of  the  snow-line  at  this  place.** 

A  brief  recapitulation  of  the  principal  results  of  Lieutenant 
Strachey's  inquiries  shows  us  that  "the  snow-line  or  the 
southern  edge  of  the  belt  of  perpetual  snow  in  this  portion 
of  the  Himsdaya  is  at  an  elevation  of  15,000  feet,  while  on 
the  northern  edge  it  reaches  18,500  feet;  and  that  on  the 
moimtains  to  the  north  of  the  Sutlej,  or  still  further,  it 
recedes  even  beyond  19,000  feet.  The  greater  elevation 
which  the  snow-line  attains  on  the  northern  edge  of  the  belt 
of  perpetual  snow  is  a  phenomenon  not  confined  to  the 
Thibetan  declivity  alone,  but  extending  far  into  the  interior  of 
the  chain ;  and  it  appears  to  be  caused  by  the  quantity  of  snow 
that  falls  on  the  the  northern  portion  of  the  mountams  being 
much  less  than  that  which  falls  farther  to  the  south  along  the 
line  where  the  peaks,  covered  with  perpetual  snow,  'first  rise 
above  the  less  elevated  ranges  of  the  Himalaya.** 

The  letters  of  Dr.  Joseph  Hooker  published  during  the 
present  year  (1849)  in  the  Athen(Bum  (pp.  431  and  1039)  may 
also  be  consulted  with  advantage.] 

(11)  p.  5 — "-4  tawny  tribe  of  Herdsmen.*^ 

The  Hiongnu  (Hioung-nou),  whom  Deguignes  and  with 
him  many  other  historians  long  believed  to  be  identical  with 
.the  Huns,  inhabited  the  vast  Tartarian  tract  of  land  which  is 
bordered  on  the  east  by  Uo-leang-ho,  the  present  territory  of 
the  Mant-schu,  on  the  south  by  the  Chinese  wall,  on  the  west 
by  the  U-siiin,  and  on  the  north  by  the  land  of  the  Eleuthes. 
But  the  Hiongnu  belong  to  the  Turkish,  and  the  Huns  to  the 
Finnish  or  Uralian  race.  The  northern  Huns,  a  rude  people 
of  herdsmen,  imacquainted  with  agriculture,  were  of  a  blackish 
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brown  complexion.  The  southern  Huns,  or  Hajatehah,  called 
by  the  Byzantines  Eutbalites  or  Nephthalites,  and  inhabiting 
the  eastern  shore  of  the  Caspian  Sea,  had  fidrer  skins.  These 
pursued  agriculture,  and  dwelt  in  towns.  They  are  frequently 
termed  White  RunSy  and  d'Herbelot  even  regards  them  as 
Indo-Scythians.  In  Deguignes*  an  accoimt  will  be  found  of 
the  Punu,  the  leader  or  Tanju  of  the  Hims,  and  of  the  great 
drought  and  iamine  which  led  to  the  migration  of  a  portion 
of  the  nation  northwards  about  the  year  46  a.d.  AU  the 
details,  given  in  his  celebrated  work  regarding  the  Hiongnu, 
have  been  recently  submitted  by  Klaproth  to  a  rigid  and 
learned  scrutiny.  From  the  result  of  his  investigations  it 
would  appear,  that  the  Hiongnu  belong  to  the  widely  dif- 
fused Turkish  races  of  the  Altai  and  Tangnu  mountain  dis* 
tricts.  The  name  of  Hiongnu  was  a  genercu  name  for  the  Ti, 
Thu-kiu  or  Turks,  in  the  north  and  north-west  of  China,  even 
in  the  third  century  before  the  Christian  era.  The  southern 
Hiongnu  submitted  themselves  to  the  Chinese,  and  in  con- 
junction  with  the  latter  destroyed  the  empire  of  the  northern 
Hiongnu,  who  were  in  consequence  compelled  to  flee  to  the 
west,  and  thus  appear  to  have  given  the  first  impulse  to  the 
migration  of  nations  in  Central  Asia.  The  Huns,  who  were 
long  confounded  with  the  Hiongnu  (as  the  Uigures  were  with 
the  Ugures  and  Hungarians)  belonged,  according  to  Klaproth,f 
to  the  Finnish  race  of  the  Uralian  mountains,  which  race 
has  been  variously  intermixed  with  Germans,  Turks,  and 
Samoiedes. 

The  Huns  {OZwoC)  are  first  mentioned  by  Dionysius  Peri- 
egetes,  a  writer  who  was  able  to  obtain  more  accurate  informa- 
tion than  others  regarding  the  interior  of  Asia,  because,  as  a 
learned  man  and  a  native  of  Charax  on  the  Arabian  Gulf,  he 
was  sent  back  to  the  East  bv  Augustus,  to  accompany  thither 
his  adopted  son,  Caius  Agnppa.  Ptolemy,  a  century  later, 
writes  the  word  Xovvoi  with  a  strong  aspiration,  which,  as  St. 
Martin  observes,  is  agan  met  with  in  tne  geographical  name 
of  Chunigard. 

*  Hiat  gSn,  dea  Huns,  des  Turcs,  etc.,  1766,  t.  i.  P.  1,  p.  217,  P. 
2,  pp.  Ill,  125,  223,  447. 

t  See  Klaproth,  Asia  PolygloUa,  pp.  183,  211 ;  TahUavx  HietoriqueB 
de  VAaie,  pp.  102, 109. 
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(12)  p.  6-^^' No  hetvn  stoneJ*^ 

Representations  of  the  sim  and  figures  of  animals  have  cer- 
tainly been  found  graven  in  rocks  on  the  banks  of  the  Orinoco, 
near  Caicara,  where  the  woody  region  borders  on  the  plain, 
but  in  the  Llanos  themselves  not  a  trace  of  these  rough  memo- 
rials of  earlier  inhabitants  has  ever  been  discovered.  It  is  to 
be  regretted  that  no  accurate  account  has  reached  us  of  a 
monument  which  was  sent  to  Coimt  Maurepas,  in  France,  and 
which,  according  to  Kalm,  was  discovered  in  the  prairies  of 
Canada,  900  French  leagues  (about  2700  English  miles)  west 
of  Montreal,  by  M.  de  Verandrier,  while  engaged  on  an 
e^roedition  to  lie  coast  of  the  Pacific  Ocean.*  This  tra- 
yeuer  met  in  the  plains  with  huge  masses  of  stone  erected  by 
the  hand  of  man,  on  one  of  which  there  was  an  inscription 
believed  to  be  in  the  Tartar  languagef .  How  can  so  important 
a  monument  have  remained  iminvestigated?  Can  it  actually 
have  borne  an  alphabetical  inscription,  or  are  we  not  rather 
to  believe  that  it  must  have  been  an  historical  picture,  like 
the  so-called  Phcenician  inscription,  which  has  been  discovered 
on  the  bank  of  the  Taunton  river,  and  whose  authenticity  has 
been  questioned  by  Court  de  Gebelin?  I  indeed  regard  it  as 
highly  probable  that  these  plains  were  once  traversed  by  civil- 
ised nations,  and  it  seems  to  me  that  this  £Eict  is  proved  by  the 
existence  of  pyramidal  grave- works  or  burrows  and  bulwarks 
of  extraordinary  length,  between  the  Rocky  Mountains  and  the 
Alleghanys,  on  which  Squier  and  Davis  have  now  thrown  new 
light  in  tikeir  accoimt  of  the  ancient  moniunents  of  the  Missis- 
sippi valley.  J  M.  de  Verandrier  was  despatched,  about  the  year 
1746,  on  this  expedition  by  the  Chevalier  de  Beauhamois, 
Governor-General  of  Canada;  and  several  Jesuits  in  Quebec 
assured  Kalm  that  they  had  actually  had  this  so-called  inscrip- 
tion in  their  hands,  and  that  it  was  graven  on  a  small  tablet 
which  was  found  inlaid  in  a  hewn  pillar.  I  have  in  vain  requested 
fieveral  of  my  Mends  in  France  to  make  inquiries  regarding 
this  monument,  in  the  event  of  its  being  in  the  Collection  of 
Coimt  Maurepas.     I  have  also  foimd  equally  imcertain  ac- 

*  See  Ealm's  Heise,  Th.  ill.  p,  416. 

t  Archceologia,  or  MwceUaneoua  Tr(ict8  pMUhed  hy  the  Society  of 
Antiquariana  of  London,  vol.  yiii.  1787,  p.  304. 
X  Belat.  hist,  t.  iii.  p.  155. 
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counts  of  the  alphabetical  writing  of  the  American  aboriginal 
races,  in  a  work  of  Pedro  de  Cie9a  de  Leon,*  in  Garcia,!  and 
in  Columbus's^  journal  of  his  first  yoyage.  M.  de  Verandrier 
maintained  also  that  traces  of  the  ploughshare  were  obsenred 
for  days  together  in  travelling  over  the  grassy  plains  of 
Western  Canada;  a  circumstance  that  other  travellers,  prior 
to  him,  likewise  profess  to  have  noticed.  But  the  utter 
ignorance  of  the  primitive  nations  of  North  America  regarding 
this  implement  <^  agricidture,  the  want  of  beasts  of  draught, 
and  the  vast  extent  of  sur£EU^  over  which  these  tracks  extend 
through  the  prairie,  tend  rather  to  make  me  adopt  the  opinion 
that  this  singular  appearance  of  furrows  is  owing  to  some 
movement  of  water  over  the  earth's  sur&ce. 


(13)  p.  6—"  It  spreads  like  an  arm  of  the  sea^ 

The  great  steppe,  which  extends  from  the  mouth  of  the 
Orinoco  to  the  snowy  mountains  of  Merida,  from  east  to 
west,  deflects  towards  the  south  in  the  parallel  of  8°  north 
latitude,  and  occupies  the  whole  space  between  the  eastern 
declivity  of  the  elevated  mountains  of  New  Granada  and  the 
Orinoco,  which  here  flows  in  a  northerly  direction.  That 
portion  of  the  Llanos,  which  is  watered  by  the  Meta,  Vichada, 
Zama,  and  Guaviare,  connects  as  it  were  the  valley  of  the 
Amazon  with  that  of  the  Lower  Orinoco.  The  word  Paramo^ 
which  I  have  frequently  employed  in  this  work,  signifies  in 
the  Spanish  colonies  all  alpine  regions  which  are  situated 
from  11,000  to  14,000  feet  above  the  level  of  the  sea, 
and  whose  climate  is  rude,  imgenial,  and  misty.  In  the 
higher  Paramos  hail  and  snow  fall  daily  for  many  hours 
continuously,  and  yield  a  beneficial  supply  of  humidity  to 
the  alpine  plants,  not  from  the  absolute  quantity  of  vapour 
in  the  hi^er  strata  of  the  air,  but  by  the  frequency  of 
the  aqueous  deposits  occasioned  by  the  rapidly  changing 
currentB  of  air«  and  the  variations  of  the  electric  tension. 
The  trees  found  in  these  regions  are  low,  and  spread  out 
in  an  imibrella-like  form,  have  gnarled  bnmches,  which  are 
constantly  covered  with  fresh  and  evergreen  foliage.    They  are 

*  Chronica  del  Peru,  P.  1,  cap.  87.    (Losa  con  letras  en  los  edificios 
de  Yinaque.) 
+  Origen  de  los  Indios,  1607,  lib.  iii.  cap.  5,  p..958. 
t  Navarrete^  Vidges  de  los  Espa/ioles,  t.  L  p.  67. 

»2 
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mostly  large-flowering  laurel  and  myrtle-leaved  alpine  shrubs. 
Escallonia  tubar,  EscaUonia  myrtiuoides,  Chuquiraga  tnstgnis, 
Aralia,  Weinmannia,  Freziera,  Gualtheria^  and  Andromeda 
reticulata^  may  be  regarded  as  the  representatives  of  the 
physiognomy  of  this  vegetation.*  To  the  south  of  the  town 
of  Santa  F6  de  Bogota  lies  the  celebrated  Paramo  de  la  Suma 
Paz^  an  isolated  mountain  group,  in  which,  according  to  Indian 
legends,  great  treasures  are  concealed;  and  hence  issues  a 
small  stream  or  brook,  which  pours  its  foaming  waters  through 
a  remarkable  natural  bridge  in  the  rocky  ravine  of  Icononzo. 

In  my  Latin  treatise,  De  Dtstrtbutione  geographica  Flanta- 
rum  secundum  cceli  temperiem  et  altitudinem  monttum,  1817, 
p.  104,  I  have  thus  endeavoured  to  characterise  these  Alpine 
regions:  "Altitudine  1700 — 1900  hexapod:  asperrimse  so- 
litudines,  quae  a  colonis  hispanis  uno  nomine  Paramos  appeU 
lantur,  tempestatum  vicissitudinibus  mire  obnoxiee,  ad  quas 
solutee  et  emollitee  defluunt  nives ;  ventorum  flatibus  ac  nim- 
borum  grandinisque  jactu  tumultuosa  regio,  quee  eeque  per 
diem  et  per  noctes  riget,  solis  nubila  et  tristi  luce  fere  nun- 
quam  calefacta.  Habitantur  in  hac  ipsa  altitudine  sat  magnse 
civitates,  ut  Micuipampa  Peruvianorum,  ubi  thermometrum 
centes.  meridie  inter  6°  et  8°,  noctu  —  0°.4  consistere  vidi; 
Huancavelica,  propter  cinnabaris  venas  celebrata,  ubi  altitu- 
dine 1835  hexap.  fere  totum  per  annum  temperies  mensis 
Martii  Parisiis." 

(14)  p.  6—"  77ie  Cordilleras  of  Cochahamha  and  the  Brazilian 
mountains  approximate  to  one  another  by  means  of  separate 
transverse  chains,'^ 

The  immense  space  between  the  eastern  coasts  of  South 
America  and  the  eastern  declivity  of  the  chain  of  the  Andes  is 
contracted  by  two  mountain  masses,  which  partially  separate 
from  one  another  the  three  valleys  or  plams  of  the  Lower 
Orinoco,  the  Amazon,  and  the  Rio  de  la  Plata.  The  more 
northern  mountain  mass,  called  the  group  of  the  Parime,  is 
opposite  to  the  Andes  of  Cundinamarca,  which,  after  extending 
fer  towards  the  east,  assume  the  form  of  one  elevated  mountain, 
between  the  parallels  of  66°  and  68°  west  longitude.  It  is 
connected  by  the  narrow  mountain  ridge  of  Pacaraima  with 
the  granitic  hills  of  French  Guiana,  as  I  have  clearly  indi- 
cated in  the  map^^f  Columbia  which  I  drew  up  from  my  own 
*  Humboldt  et  Bonpland,  Plantce  o^guinoctiaXes,  fasc.  ii 
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astronomical  observations.  The  Caribs^  in  their  long  expedi- 
tions from  the  missions  of  Carony  to  the  plains  of  Rio  Branco, 
and  even  to  the  Brazilian  frontier,  are  obliged  to  traverse  the 
crests  of  Pacaraima  and  Quimiropaca.  The  second  group  of 
moimtains,  which  separates  the  valley  of  the  Amazon  from 
that  of  La  Plata,  is  the  Brazilian,  which  approximates  to  the 
promontory  of  Santa  Cruz  de  la  Sierra,  in  the  province  of 
Chiquitos,  west  of  the  Parecis  hills.  As  neither  the  0*oup  of 
the  Parime,  which  gives  rise  to  the  cataracts  of  the  Orinoco, 
nor  the  Brazilian  group,  is  directly  connected  with  the  chain  of 
the  Andes,  the  plains  of  Venezuela  and  those  of  Patagonia 
are  directly  connected  with  one  another.* 


(15)  p.  6^'' Herds  of  wild  dogs^ 

In  the  Pampas  of  Buenos  Ayres  the  traveller  meets  with 
European  dogs,  which  have  become  wild.  They  live  grega- 
riously in  holes  and  excavations,  in  which  they  conceal  their 
young.  When  the  horde  becomes  too  numerous,  several 
fiunilies  go  forth,  and  form  new  settlements  elsewhere.  The 
European  dog  barks  as  loudly  after  it  has  become  wild,  as 
does  the  indigenous  American  hairy  species.  Garcilaso 
asserts  that,  prior  to  the  arrival  of  the  Spaniards,  the  Peru- 
vians had  a  race  of  dogs  called  Perros  gozques;  and  he  calls 
the  indigenous  dog  Allco,  In  order  to  distinguish  this  animal 
from  the  European  variety,  it  is  called  in  the  Qquichua 
language  Rima-allco,  Indian  dog,  or  dog  of  the  natives. 
The  hairy  Rima-allco  appeal's  to  be  a  mere  variety  of  the 
shepherd's  dog.  It  is,  however,  smaller,  has  long  yellow- 
ochry  coloured  hair,  is  marked  with  white  and  brown  spots, 
and  has  erect  and  pointed  ears.  It  barks  continually,  but 
seldom  bites  the  natives,  however  it  may  attack  the  whites. 
When  the  Inca  Pachacutec,  in  his  religious  wars,  conquered 
the  Indians  of  Xauxa  and  Huanca  (me  present  valley  of 
Huancaya  and  Jauja),  and  compelled  them  by  force  to  submit 
to  the  worship  of  the  sun,  he  foimd  that  dogs  were  miade 
the  objects  of  their  adoration,  and  that  the  priests  used  the 
skulls  of  these  animals  as  wind  instruments.  It  would  also 
appear  that  the  flesh  of  this  canine  divinity  was  eaten  by 
the  bclievers.f     The  veneration  of  dogs  in  the  valley  of  the 

•  See  Humboldt's  geognostic  view  of  South  America,  in  his  ReUUbion 
hUtorique,  t.  iii.  pp.  188 — 244. 

+  Garcilaso  de  la  Vega,  Commeniarioa  Meales,  P.  i.,  p.  184. 
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Htiancaya  is  probably  the  reason  why  the  sknlls,  and  eren 
whole  mummies,  of  these  animals  are  sometimes  foimd  in  the 
Hnacas,  or  Peruvian  graves  of  the  most  ancient  period.  Von 
Tsehndi,  the  author  of  an  admirable  treatise  on  the  Fauna 
Fertianaj  has  examined  these  skulls,  and  believes  them  to 
belong  to  a  peculiar  species,  which  he  calls  Cants  inga,  and 
which  is  different  from  the  European  dog.  The  Huancas 
are  still,  in  derision,  called  ^'  dog- eaters"  by  the  inhabitants  of 
other  provinces.  Among  the  natives  of  the  Rocky  Moun- 
tains of  North  America,  cooked  dog's  flesh  is  placed  before 
the  stranger  guest,  as  a  fbast  of  honour.  Captain  Fr^ont 
was  present  at  such  a  dog-feast  in  the  neighbourhood  of  Fort 
Laramie,  which  is  one  of  the  stations  of  the  Hudson's  Bay  Com- 
pany for  trading  in  skins  and  peltries  with  the  Sioux  Indians.* 
llie  Peruvian  dogs  were  made  to  play  a  singular  part  during 
eclipses  of  the  moon,  being  beaten  as  long  as  the  darkness 
continued.  The  Mexican  Techichi,  a  variety  of  the  common 
dog,  which  was  called  in  Anahuac  Chichi,  was  the  only  com- 
pletely  dumb  dog.  The  literal  signification  of  the  word 
Techichi  is  *'  stone-dog,'^  from  the  Aztec,  tetl,  a  stone.  This 
dog  was  eaten  accordmg  to  the  ancient  Chinese  custom,  and 
the  Spaniards  found  this  food  so  indispensable  before  the 
introduction  of  homed  cattle,  that  the  race  was  gradually 
ahnost  entirely  extirpated.f  Buflbn  confounds  the  Techichi 
with  the  Koupara  of  Guiana,^  which  is,  however,  identical 
with  the  Procyon  or  Ursus  cancrivorus,  the  Eaton  crahier,  or 
the  crab-eating  Aguara-guaza  of  the  coasts  of  Patagonia.^ 
Linneeus,  on  £e  otiier  hand,  confounds  the  dumb  dog  with 
the  Mexican  Itzcuintepotzotti,  a  canine  species  which  has  not 
hitherto  been  perfectly  described,  and  which  is  said  to  be 
characterised  by  a  short  tail,  a  very  small  head,  and  a  large 
hump  on  the  back.  The  name  signifies  a  hump-backed  dog, 
and  IS  derived  from  the  Aztec  itzcuintli,  another  word  for  dog, 
and  tepotzotli,  humped  or  a  humpback.  I  was  much  struck 
in  America,  especially  in  Quito  and  Peru,  with  the  great  num» 
ber  of  black  hairless  dogs.  They  are  termed  Chiens  hires 
by  Bufibn,  and  are  the  Canis  cegyptius  of  Linnaeus.  This 
species  is  common  amongst   the    Indians^  who,    however, 

*  Fremont's  Exploring  Expedition^  1845,  p.  42. 

t  Clavigero,  Storia  antka  del  Messico,  1780,  t.  i.  p.  73. 

t  Buffon,  t.  XV.,  p.  166. 

§  Azara^  Sur  lea  Quadrupides  du  Paragtuiy,  t  i.  p.  816. 
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generally  despise  them,  and  treat  them  iU.  All*  European 
dogs  multiply  rapidly  in  South  America;  and  if  no  species 
are  to  be  met  with  equal  to  those  of  Europe,  it  is  partly 
owing  to  want  of  care,  and  partly  to  the  circumstance  that  the 
finest  Tarieties  (as  the  elegant  greyhoimd  and  the  Danish 
tiger  breed)  have  never  been  introduced. 

Yon  Tschudi  makes  the  singular  remark,  that  on  the  Cor- 
dilleras, at  elevations  of  more  than  12,000  feet,  delicate 
breeds  of  dogs  and  the  European  domestic  cat  are  exposed 
to  a  particular  kind  of  mortal  disease.  '*  Innumerable  at- 
tempts have  been  made  to  keep  cats  as  domestic  animals 
in  the  town  of  Cerro  de  Pasco  (Ipng  at  an  elevation  of 
14,100  feet  above  the  sea*s  level);  but  such  endeavours 
have  invariably  been  frustrated,  as  both  cats  and  dogs  have 
died  in  convulsions  at  the  end  of  a  few  days.  The  cats, 
after  being  attacked  by  convulsive  fits,  attempt  to  climb  the 
walls,  but  soon  faH  to  the  ground  exhausted  and  motion- 
less. I  frequently  observed  instances  in  Yauli  of  this  chorea- 
like disease ;  and  it  seems  to  arise  from  insufficient  atmospheric 
pressure."  In  the  Spanish  colonies,  the  hairless  dog,  which 
IS  called  Perro  chinesco,  or  chino,  is  supposed  to  be  of  Chinese 
origin,  and  to  have  been  brought  from  Canton,  or  from  Manila* 
According  to  Klaproth,  the  race  has  been  very  common  in  the 
Chinese  Empire  from  the  earliest  ages  of  its  culture.  Among 
the  animals  indigenous  to  Mexico,  there  was  a  very  large, 
totally  hairless,  and  dog-like  wolf,  named  Xoloitzcuintlt,  from 
the  Mexican  xolo  or  xolotl,  a  servant  or  slave.* 

The  result  of  Tschudi's  observations  regarding  the  American 
indigenous  races  of  dogs  are  as  follows: — ^I'here  are  two 
varieties  almost  specificcdly  different — 1.  The  Cams  caraibicus 
of  Lesson,  totally  hairless,  with  the  exception  of  a  small  tuft 
of  white  hair  on  the  forehead  and  at  the  tip  of  the  tail ;  of  a 
slate-gray  colour,  and  without  voice.  This  variety  was  found 
by  Columbus  in  the  Antilles,  by  Cortes  in  Mexico,  and  by 
Pizarro  in  Peru  (where  it  suffers  from  the  cold  of  the  Cordil- 
leras) ;  and  it  is  still  very  frequently  met  with  in  the  warmer 
districts  of  Peru,  under  the  name  of  Perros  chinos.  2.  The 
Canis  ing<B,  which  belongs  to  the  barking  species,  and  has  a 
pointed  nose  and  pointed  ears;  it  is  now  used  for  watching 
sheep  and  cattle;  it  exhibits  many  variations  of  colour,  in- 

*  On  the  dogs  of  America,  see  Smith  Barton's  Fragments  qftM 
Naiural  History  of  Pennsylvania,  p.  i.,  p.  34. 
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duoed  by  being  crossed  with  European  breeds.  The  Cants 
inffCB  follows  man  up  the  heights  of  the  Cordilleras.  In  the  old 
Peruyian  graves,  the  skeleton  of  this  dog  is  sometimes  found 
resting  at  the  feet  of  the  human  munmiy,  presenting  an  emblem 
of  fidelity  frequently  employed  by  the  medieBval  sculptors.* 
European  dogs,  that  had  become  wild,  were  found  in  the 
island  of  St.  Domingo,  and  in  Cuba,  in  the  early  periods  of 
the  Spanish  conquest.}  In  the  savannahs  between  the  Meta, 
Arauca,  and  Apure,  dumb  dogs  {perros  mudos)  were  used  as 
food  as  late  as  the  sixteentib  century.  The  natives  called 
ihem  Majos  or  Auries,  says  Alonzo  de  Herrera,  who  under- 
took an  expedition  to  the  Orinoco,  in  1535.  The  highly  intel- 
ligent traveller  Gisecke  found  this  variety  of  non-barking  dogs 
in  Greenland.  The  dogs  of  the  Esquimaux  live  entirely  in 
the  open  air,  scraping  for  themselves  at  night  holes  in  the 
snow,  and  howling  like  wolves,  in  concert  with  one  of  the 
troop,  who  sits  in  the  middle,  and  takes  the  lead  in  the  chorus. 
The  Mexican  dogs  were  castrated,  in  order  that  their  flesh 
might  become  more  fat  and  delicate.  On  the  borders  of  the 
province  of  Durango,  and  further  north,  near  the  Slave  Lake, 
the  natives  load  the  larger  dogs  with  their  buffalo-skin  tents, 
(at  all  events  they  did  so  formerly,)  when,  on  the  change  of 
seasons,  they  seek  a  diflferent  place  of  abode.  These  various 
details  may  all  be  regarded  as  characteristic  of  the  mode  of 
life  led  by  the  nations  of  Eastern  Asia.;]: 

(16)  p.  7 — *^  Like  the  greater  part  of  the  Desert  of  Sahara^  the 
Llanos  lie  within  the  Torrid  Zone.^^ 

Significant  denominations,  particularly  such  as  refer  to  the 
form  of  the  earth's  surface,  and  which  arose  at  a  period  when 
there  was  only  very  imcertain  information  respecting  different 
regions  and  their  hypsometric  relations,  have  led  to  various  and 
long-continued  geographical  errors.  The  ancient  Ptolemaic 
denomination  of  the  *'  Greater  and  Lesser  Atlas"  §  has  exercised 
the  injurious  infiuence  here  indicated.  There  is  no  doubt  that 
the  snow-covered  western  summits  of  the  Atlas  of  Morocco  may 

*  J.  J.  von  Tschudi,  UntersitcJiungen  iiber  die  Fauna  Peruana,  8. 
247—251. 

t  Garcilaso,  P.  i.  1723,  p.  326. 

t  Humboldt,  Essai  polit,  t.  ii.  p.  448^  and  Mdation  hist.,  t.  iL 
p.  626. 

§  Oeogr,,  lib.  ill.  cap.  1. 
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be  regarded  as  the  Great  Atlas  of  Ptolemy;  but  where  is  the 
limit  of  the  Little  Atlas?  Are  we  stiU  to  maintain  the  divi- 
sion into  two  Atlas  chains  (which  the  consenratiYe  tendency 
of  geographers  has  retained  for  1 700  years)  in  the  territory 
of  Algiers,  and  even  between  Tunis  and  Tlemse?  Are  we  to 
seek  a  Greater  and  a  Lesser  Atlas  between  the  coast  and  the 
parallel  chains  of  the  interior?  All  travellers  familiar  with 
geognostic  views,  who  have  visited  Algeria  since  it  has  been 
in  the  possession  of  the  French,  contest  the  meaning  con- 
veyed by  the  generallv  adopted  nomenclature.  Among  the 
parallel  chains,  that  of  Juijura  is  generally  supposed  to  be 
the  highest  of  those  which  have  been  measured;  but  the 
well-informed  Foumel  (who  was  long  Inginieur  en  chef 
dee  Mines  de  VAlgirie)  affirms  that  the  mountain  range  of 
Aur^s,  near  Batnah,  which  even  at  the  end  of  March  was  found 
covered  with  snow,  has  a  greater  elevation.  Foumel  con- 
tests the  existence  of  a  LitUe  and  a  Great  Atlas,  as  I  do  that 
of  a  Little  and  a  Ghreat  Altai*.  There  is  but  one  Atlas,  for- 
merly called  Dyris  by  the  Mauritamans,  '*  a  name  that  must 
be  applied  to  the  foldings  {rides ^  suites  de  crites),  which 
form  the  division  between  the  waters  flowing  to  the  Mediter- 
ranean and  towards  the  lowland  of  the  Sahara.''  The  lofty 
Atlas  chain  of  Morocco  inclines  from  north-east  to  south-west, 
and  not,  like  the  Eastern  Mauritanian  portion  of  the  Atlas, 
from  east  to  west.  It  rises  into  summits  which,  according  to 
Renou,  attain  an  elevation  of  11,400  feet,  exceeding,  there- 
fore, the  height  of  Etnaf.  A  singularly  formed  highland,  of 
an  almost  square  shape  (Sahab  el-Marsa),  is  situated  in  33^ 
north  lat.,  and  is  boimded  to  the  soum  by  high  elevations. 
From  thence  the  Atlas  declines  in  height  in  a  westerly  direc- 
tion towards  the  sea,  about  a  degree  south  of  Mogador.  This 
south-western  portion  bears  the  name  of  Idrar-N-Deren. 

The  northern  boundaries  of  the  extended  low  region  of  the 
Sahara  in  Mauritania,  as  well  as  its  southern  limits  towards 
the  fertile  Sudan,  have  hitherto  been  but  imperfectly  inves- 
tigated. If  we  take  the  parallels  of  16^*  and  32^^  north 
lat.  as  the  outer  limits,  we  obtain  for  the  Desert,  includ- 
ing its  oases,  an  area  of  more  than  1,896,000  square  miles; 

*  Humboldt,  Asie  centrcUe,  t.  i.  pp.  247,  262. 

t  Exploration  acientifique  de  VAlgSrie,  de  1840  d  lBi2,  puhliSepar 
ordre  du  Oouvemement;  Sciences  hist,  et  giogr.,  t.  viii.,  1846,  pp. 
864,  873. 
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or  between  nine  and  ten  times  the  extent  of  Germany,  and 
almost  three  times  that  of  the  Mediterranean,  exclusive 
of  the  Black  Sea.  The  best  and  most  recent  intelligence, 
for  which  we  are  indebted  to  the  French  observers,  Colonel 
Daumas,  and  MM.  Foumel,  Renou,  and  Carette,  shows  ns 
that  the  Desert  of  Saliara  is  composed  of  several  detached 
basins,  and  that  the  number  and  the  population  of  the  fertile 
Oases  is  very  much  greater  than  had  been  imagined  from  the 
awfully  desert  character  of  the  country  between  Insalah  and 
Timbuctoo,  and  the  road  from  Mourzouk,  in  Fezzan,  to 
Bilma,  Tirtuma,  and  Lake  Tschad.  It  is  now  generally 
affirmed  that  the  sand  covers  only  the  smaller  portion  of  the 
lowlands.  A  similar  opinion  had  been  previously  advanced  by 
my  Siberian  travelling  companion,  the  acute  observer  Ehren- 
berg,  from  what  he  had  himself  seen*.  Of  larger  wild  animals, 
only  gazelles,  wild  asses,  and  ostriches  are  to  be  met  with. 

**  lliat  lions  exist  in  the  desert,"  says  M.  Carette,  "  is  a 
myth  popularised  by  the  dreams  of  artists  and  poets,  and  has 
no  foimdation  but  in  their  imagination.  This  animal  does 
not  quit  the  mountains  where  it  finds  shelter,  food,  and 
drink.  When  the  traveller  questions  the  natives  concerning 
these  wild  beasts,  which  Europeans  suppose  to  be  their  com- 
panions in  the  desert,  they  reply,  with  imperturbable  sanff 
jfroid,  *  Have  you,  then,  lions  in  your  country  which  can  drink 
air  and  eat  leaves?  With  us  lions  require  running  water  and 
living  flesh ;  and  therefore  they  only  appear  where  there  are 
wooded  hiUs  and  water.  We  fear  only  the  viper  (lefa),  and, 
in  humid  spots,  the  innumerable  swarms  of  mosquitoes  which 
aboimd  theref .'  '* 

While  Dr.  Oudney,  in  his  long  journey  from  Tripoli  to 
Lake  Tschad,  estimated  the  elevation  of  the  Southern  Sahara 
at  1637  feet,  and  German  geographers  even  ventm*ed  to  add 
an  additional  thousand  feet,  Foumel,  the  engineer,  has,  by 
careful  barometric  measurements,  based  on  corresponding 
observations,  made  it  tolerably  probable  that  a  part  of  the 
northern  desert  is  below  the  sea's  level.  The  portion  of  the 
desert  which  is  now  called  "  Le  Zahara  d'Alg^rie,"  advances 
to  the  chains  of  hills  of  Metlili  and  el-Gaous,  where  lies  the 
most  northern  of  all  the  Oases,  el-Kantara,  fruitfiil  in  dates. 
This  low  basin,  which  reaches  the  parallel  of  34°  lat.,  receiyes 

•  EsaploraUon  scient^,  de  VAlgirie,  Hist,  et  giogr,,  t  ii.  p.  882. 
t  Ibid,  t  a.  pp.  126— 129,  and  t.  vii.  pp.  94,  97. 
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the  radiant  heat  of  a  stratum  of  chalk,  inclined  at  an  angle 
of  66°  towards  the  south,  and  which  is  fail  of  the  sheUs  of 
Inoceramus*.  "Arrived  at  Biscara  (Biskra),''  says  FoumeU 
''an  indefinite  horizon,  like  that  of  the  sea,  lay  spread 
before  us/'  Between  Biscara  and  Sidi  Ocba  the  land  is 
only  243  feet  above  the  sea's  level.  The  inclination  increases 
considerably  towards  the  south.  In  another  workf ,  where  I 
have  brought  together  all  the  points  that  refer  to  the  depres- 
sion of  some  portions  of  continents  below  the  level  of  the  sea,  I 
have  already  noticed  that,  according  toLe  P^re,  the  bitter  lakes 
(lacs  amers)  on  the  isthmus  of  Suez,  when  they  have  but  little 
wBter,  and,  according  to  General  Andreossy,  the  Natron  lakes 
of  Fayoum,  are  also  lower  than  the  level  of  the  Mediterranean. 
Amon^  other  manuscript  notices  of  M.  Foumel,  I  possess  a 
geognostic  vertical  profile,  with  all  the  inflexions  and  inclina- 
tions of  the  strata,  representing  the  surface  the  whole  way 
from  the  coast  near  Philippeville  to  a  spot  near  the  Oasis  of 
Biscara  in  the  Desert  of  Sahara.  The  direction  of  the  line 
on  which  the  barometric  measurements  were  taken  is  south 
20°  west;  but  the  points  of  elevation  determined  are  pro- 
jected, as  in  my  Mexican  profiles,  on  a  different  plane,  one 
from  N.  to  S.  Ascending  iminterruptedly  from  Constantine, 
whose  elevation  is  2123  feet,  the  highest  point  is  found  be- 
tween Batnah  and  Tizur,  at  only  3681  feet.  In  the  part  of 
the  desert  which  lies  between  Biscara  and  Tuggurt,  Foumel 
has  succeeded  in  digging  a  series  of  artesian  wells  J.  We 
learn  from  the  old  accounts  of  Shaw,  that  the  inhabitants  of 
the  country  were  acquainted  with  a  subterranean  supply  of 
water,  and  related  fabulous  tales  of  a  "  sea  under  the  earth 
(bahr  t6hl  el-erd)."  Fresh  waters,  which  flow  between  day 
and  marl  strata  of  the  old  chalk  and  other  sedimentary  for- 
mations, under  the  action  of  hydrostatic  pressure,  form  guishing 
fountains  when  the  strata  are  pierced§.  The  phenomenon  q$ 
fresh  water  being  often  found  near  beds  of  rock  salt,  need  not 
surprise  the  geognosist,  acquainted  with  mining  operations, 
since  Europe  offers  many  analogous  phenomena. 

*  Foumel,  8ur  lea  Oiaemena  de  Muriate  de  Sonde  en  Algirie,  p.  6, 
in  the  AnnaJes  des Mines,  4me  aerie,  t.  ix.  1846,  p.  546. 

+  Asie  centrcUe,  t.  ii.  p.  320. 

t  Comptea  vendue  de  VAcadimie  dee  Sciences,  t.  xx.  1845,  pp.  170, 
882,1305. 

§  See  Shaw,  Voyages  dans  plusieurs  parties  de  la  Berhirie,  t,  i.  p. 
169,  and  Kennel,  Africa,  Append,  p.  Ixxxv. 
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The  riches  of  the  desert  in  rock-salt,  and  its  employment 
for  purposes  of  building,  have  been  known  since  the  time  of 
Herodotus.  The  salt  zone  of  the  Sahara  (zone  salifere  du 
desert)  is  the  most  southern  of  the  three  zones  which  pass 
through  Northern  Africa  from  south-west  to  north-east,  and 
is  believed  to  be  connected  with  the  beds  of  rock-salt  in  Sicily 
and  Palestine  described  by  Friedrich  Hoffman,  and  by  Ro- 
binson*. 

The  trade  in  salt  with  Sudan,  and  the  possibility  of  culti- 
vating the  date-tree  in  the  many  Oasis-like  depressions, 
caused  probably  by  earth-slips  in  the  beds  of  tertiary  chalk  or 
Keuper-gypsum,  have  equally  contributed  to  animate  the 
desert,  at  various  parts,  by  human  intercourse.  The  high 
temperature  of  the  air,  which  renders  the  day's  march  so 
oppressive  across  the  Sahara,  makes  the  coolness  of  the  night 
(of  which  Denham  and  Sir  Alexander  Bumes  frequently  com- 
plained in  the  African  and  Asiatic  deserts)  so  much  the  more 
remarkable.  Mellonif  ascribes  this  coolness  (which  is  proba- 
bly produced  by  the  radiation  of  heat  from  the  ground),  not 
to  the  great  purity  of  the  heavens  ^irraggiamento  calorifico  per 
la  grande  sereniteL  di  cielo  nell'  mimensa  e  deserta  pianura 
dell'  Africa  centrale),  but  to  the  extreme  calm,  and  the  ab- 
sence of  all  movement  in  the  air  throughout  the  whole  nightj. 

The  river  Quad-Dra  (Wadi  Dra),  which  is  almost  dry  the 
greater  part  of  the  year,  and  which,  according  to  Renou§,  is  one- 
sixth  longer  than  the  Rhine,  flows  into  the  Sahara  in  32°  north 
latitude,  from  the  southern  declivity  of  the  Atlas  of  Morocco. 
It  runs  at  first  from  north  to  south,  \mtil  in  29°  north  lat., 
and  5°  8'  west  long.,  it  deflects  at  right  angles  to  the  west,  and 
traversing  the  great  fresh- water  lake  of  Debaid,  flows  into 
the  sea  at  Cape  Nun,  in  lat.  28°  46',  and  long.  1 1°  8'.  This  re- 
gion, which  was  first  rendered  celebrated  by  the  Portuguese 
discoveries  of  the  fifteenth  century,  and  whose  geography  has 
subsequently  been  shrouded  in  the  deepest  obscurity,  is  now 
known  on  the  coast  as  the  country  of  the  Scheik  of  Beirouk 

*  Foumel,  8ur  lea  Oiaemena  de  Muriate  de  Sonde  en  AlgSrie,  pp. 
28-41 ;  and  Karsten,  Ueber  das  Vorkommen  des  Kochaalzes  auf  der 
Oberjldche  der  Erde,  1846,  b.  497,  648,  741. 

f  Memoria  sxdV  ahbassamento  di  temperatura  durante  le  notti 
placide  e  serene,  1847,  p.  56. 

t  Consult,  also,  on  African  Meteorology,  Aim6,  in  the  Explor,  de 
VAlgfyrie,  Phys.  Oiner.  t.  ii.,  1846,  p.  147. 

§  Explor,  de  VAlg.,  Hist,  et  Qiogr,  t.  viu.  pp.  65  -78. 


ILLTT8TBATI0KS   (16).      DE8EBT   OF   SAHARA..  93 

(whose  dommions  are  independent  of  the  Emperor  of  Mo- 
rocco). It  was  explored,  in  the  months  of  July  and  August, 
1840,  by  the  French  Count,  Captain  de  Bouet-ViUaumez,  under 
the  orders  of  his  government.  From  manuscript  and  official 
reports  it  would  appear  that  the  mouth  of  the  Quad-Dra  is  at 
present  so  much  blocked  up  by  sand  as  to  have  an  open  chan- 
nel of  only  about  190  feet.  The  Saguiel-el-Hamra, — still  very 
little  known,— which  comes  from  the  south,  and  is  supposed  to 
have  a  course  of  at  least  600  miles,  flows  into  the  same  mouth 
at  a  point  somewhat  &rther  eastward.  The  length  of  these  deep, 
but  generally  dry,  river-beds  is  astonishing.  They  are  ancient 
furrows,  sinular  to  those  which  I  observed  in  the  Peruvian 
desert  at  the  foot  of  the  Cordilleras,  between  the  latter  and 
the  shores  of  the  Pacific.  In  Bouet's  manuscript  narrative*, 
the  moimtains  which  rise  to  the  north  of  Cape  Nun  are  esti- 
mated at  the  great  height  of  9,186  feet. 

It  is  generaUy  supposed  that  Cape  Nun  was  discovered  in  1433 
by  the  Knight  GKlianez,  despatched  under  the  order  of  the  ce- 
lebrated Infante,  Henry,  Duke  of  Viseo,  and  founder  of  the 
Academy  of  Sagres,  which  was  presided  over  by  the  pilot  and 
cosmographer,  Mestre  Jacomd,  of  Majorca;  but  the  Portulano 
Mediceo, — the  work  of  a  Genoese  navigator  of  the  year 
1351, — already  contains  the  name  of  "Cavo  di  Non.*'  The 
doubling  of  this  Cape  was  as  much  dreaded  as  has  been 
since  then  the  passage  roimd  Cape  Horn ;  although  it  is  only 
23'  north  of  the  parallel  of  Teneriffe,  and  might  be  reached 
by  a  few  days'  sail  from  Cadiz.  The  Portuguese  adage, 
'*  Quem  passa  o  Cabo  de  Nimi,  ou  tomara  ou  nao,''  could  not 
intimidate  the  Infante,  whose  heraldic  French  motto  of 
"  Talent  de  bien  fiiire,**  well  expressed  his  noble,  enterprising, 
and  vigorous  character.  The  name  of  this  Cape,  which  hats 
long  been  supposed  to  originate  in  a  play  of  words  on  the 
negative  particle,  does  not  appear  to  me  to  be  of  Portuguese 
origin.  Ptolemy  placed  on  the  north-west  coast  of  Africa  a 
river  Nuius,  in  the  Latin  version  Nunii  ostia.  Edrisi  refers 
to  a  town,  Nul,  or  Wadi  Nun,  somewhat  further  south,  and 
about  three  days*  journey  in  the  interior,  named  by  Leo  Afri- 
canus  Belad  de  Non,  Several  European  navigators  had  pene- 
trated far  to  the  south  of  Cape  Nun  before  the  Portuguese 
squadron  imder  Gilianez.  The  Catalan,  Don  Jayme  Ferrer, 
in  1346,  as  we  learn  from  the  Atlas  Catalan^  published  at 
*  Relation  de  V Expedition  de  la  licUouine, 
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Paris  by  Buchon,  had  advanced  as  &r  as  the  Gold  Biver  (Rto 
do  Ouro),  in  23^  56'  north  lat. ;  while  the  Normans,  at  the 
dose  of  the  fourteenth  century,  reached  Sierra  Leone  in  S°  30^ 
north  latitude.  The  merit  of  having  been  the  first  to  cross  the 
equator  in  the  Western  Ocean  incontrovertibly  belongs,  like 
80  many  other  great  achievements,  to  the  Portuguese. 

(17)  p.  7.—"  As  a  grassy  plains  resemhling  many  of  the  Steppes 

of  Central  Asia,** 

The  Llanos  of  Caracas,  of  the  Eio  Apure  and  the  Meta, 
which  are  the  abode  of  numerous  herds  of  cattle,  are, 
in  the  strictest  sense  of  the  word,  grassy  plains.  The  two 
fiimilies  of  the  Cyperaceea  and  the  Graminese,  which  are  the 
principal  representatives  of  the  vegetation,  yield  numerous 
fonns  of  Paspalum  {Paspalum  leptostachyum,  P.  lenticular e)^ 
of  Kyllingia  {KyUingiamonocephtUa  {Rottb,)  K,  odorata\  of  Pa< 
nicum  {^Panicum  granuliferum,  P,  micranthum)^  of  Antephora, 
Aristida,  Yil^Et,  and  Anthisteria  (^Antkisteria  rejlexa,  A, 
foliosa).  It  is  only  here  and  there  that  any  herbaceous 
dicotyledon,  as  the  low-growing  species  of  Mimosa  intermedia 
and  M.  dormiens,  which  are  so  grateM  to  the  wild  horses 
and  cattle,  are  found  interspersed  among  the  GraminecB.  The 
natives  very  characteristically  apply  to  uiis  group  the  name  of 
*' Dormideras,"  or  sleepy  plants,  because  the  delicate  and 
feathery  leaves  close  on  being  touched.  For  many  square 
miles  not  a  tree  is  to  be  seen;  but  where  a  few  solitary 
trees  are  found,  they  are,  in  humid  districts,  the  Mauritia 
Palm,  and,  in  arid  spots,  a  Proteacea  described  by  £on- 
pland  and  myself,  the  Rhopala  complicata  {Chaparro  hoho)y 
which  Willdenow  regarded  as  an  Embothrium;  also  the 
useful  Palma  de  Covija  or  de  Sombrero;  and  our  Corj^ha 
inermis,  an  umbrella  palm  allied  to  Chameerops,  and  used  by 
the  natives  for  the  covering  of  their  huts.  How  much  more 
varied  and  rich  is  the  aspect  of  the  Asiatic  plains !  Li  a  great 
portion  of  the  Kirghis  and  Kalmuck  Steppes  which  I  have 
traversed  (extending  over  a  space  of  40  degrees  of  longitude), 
from  the  Don,  the  Caspian  Sea,  and  the  Orenburg-Ural  river 
Jaik,  to  the  Obi  and  the  Upper  Irtysch,  near  the  Lake  Dsai- 
sang,  the  extreme  range  of  view  is  never  bounded  by  a  hori- 
zon in  which  the  vault  of  heaven  appears  to  rest  on  an  tm- 
broken  sea-like  plain,  as  is  so  frequently  the  case  in  the 
Llanos,  Pampas^  and  Prairies  of  America.     I  have,  indeed. 
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never  observed  anything  approaching  to  this  phenomenon, 
excepting,  perhaps,  where  I  have  looked  only  towards  one 
quarter  of  me  heavens,  for  the  Asiatic  plains  are  frequently 
intersected  by  chains  of  hiUs,  or  clothed  with  coniferous  woods. 
The  Asiatic  vegetation,  too,  in  the  most  fruitful  pasture 
lands,  is  by  no  means  limited  to  the  family  of  the  C3rperaceflB, 
but  is  enriched  by  a  great  variety  of  herbaceous  plants  and 
shrubs.  In  the  season  of  spring,  small  snowy  white  and  red 
flowering  Rosacese  and  Amygdaleee  (Spiraaj  dratagtu,  Prunus 
spmosa,  Amygdcdus  nana),  present  a  pleasing  appearance.  I 
have  elsewhere  spoken  of  the  tall  and  luxuriant  Synan- 
thereee  (Saussurea  amara,  S,  salsa,  Artemisia,  and  Centaureai), 
and  of  leguminous  plants,  (species  of  the  Astragalus,  Cytisus 
and  Caragana).  CSt)wn  Imperials  {Fritillarta  ruihenica  and 
jF.  mdeagroides),  Cypripedise  and  tidips  gladden  the  eye  with 
their  varied  and  bright  hues. 

A  contrast  is  presented  to  this  charming  vegetation  of  the 
Asiatic  plains  by  the  dreary  Salt  Steppes,  especially  by  that 
portion  of  the  Barabinski  Steppe  which  lies  at  the  base  of  the 
Altai  Moimtains,  between  Bamaid  and  the  Serpent  Mountain, 
and  by  the  coimtry  to  the  east  of  the  Caspian.  Here  the 
social  Chenopodiee,  species  of  Salsola,  Atriplex,  Salicomiee,  and 
Halimocnemis  crassifolia*,  cover  the  clayey  soil  with  patches 
of  verdure.  Among  the  five  hundred  phanerogamic  species 
which  Glaus  and  Gobel  collected  on  the  Steppes,  S3mantherefl9, 
Chenopodiae,  and  Cruciferee  were  more  numerous  than  the 
grasses ;  the  latter  constituting  only  -^^th  of  the  whole,  and  the 
two  former  -{-th  and  -^th.  In  Germany,  owing  to  the  alternation 
of  hills  and  plains,  the  Glumacese  (comprising  the  Graminese, 
CVperaceae,  and  JuncacecB)  constitute  -fth,  tiie  SynantheresB 
(Compositee)  -l-th,  and  the  CruciferaB  -^^i-th  of  aU  the  German 
Phanerogamic  species.  In  the  most  nomiem  part  of  the  flat 
land  of  Siberia,  the  extreme  limit  of  tree  and  slunb  vegetation 
{^ConifercB  and  Amentacets)  is,  according  to  Admiral  Wran- 
gell's  fine  map,  67^  Id'  north  lat.,  in  the  districts  contiguous 
to  Behring*s  Straits,  while  more  to  the  west,  towards  the 
banks  of  the  Lena,  it  is  71^,  which  is  the  parallel  of  the 
North  Cape  of  Lapland.  The  plains  bordering  on  the  Polar  Sea 
are  the  domain  of  Cryptogamic  plants.  They  are  called  Tundra 
(Tuntur  in  Finnish),  and  are  vast  swampy  districts,  covered 

*  GSbel,  Beise  in  die  Steppe  des  sUdlichen  Bttsslands,  1888,  th.  iL 
8.  244,  801. 
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partly  with  a  thick  mantle  of  Sphagnum  palustre  and  other 
Liverworts,  and  partly  with  a  dry  snowy-white  carpet  of 
Cenomyce  rangiferina  (Reindeer-moss),  Stereocaulon  paschale, 
and  other  lichens.  "  These  Tundray^  says  Admiral  WrangeU, 
in  his  perilous  expedition  to  the  Islands  of  New  Siberia,  so 
rich  in  fossil  wood,  "  accompanied  me  to  the  extremest  Arctic 
coast.  Their  soil  is  composed  of  earth  that  has  been  frozen 
for  thousands  of  years.  In  the  dreary  imiformity  of  the 
landscape,  and  surrounded  by  reindeer,  tiie  eye  of  the  travel- 
ler rests  with  pleasure  on  the  smallest  patch  of  green  turf 
that  shows  itself  on  a  moist  spot." 

(18)  p.  7.— -4  diversity  of  causes  diminishes  the  dryness  and 

heat  of  the  New  Continent, 

I  have  endeavoured  to  compress  the  various  causes  of  the 
humidity  and  lesser  heat  of  America  into  one  general  cate- 
gory. It  will  of  course  be  understood,  that  I  can  only  have 
reference  here  to  the  general  hygroscopic  condition  of  the 
atmosphere,  and  the  temperature  of  the  whole  continent; 
for  in  considering  individual  regions,  as  for  instance,  the 
island  of  Margarita,  or  the  coasts  of  Cimiana  and  Coro,  it 
will  be  found  that  these  exhibit  an  equal  degree  of  dryness 
and  heat  with  any  portion  of  Africa. 

The  maximum  of  heat,  at  certain  hours  of  a  summer's  day, 
considered  with  reference  to  a  long  series  of  years,  has  been 
found  to  be  almost  the  same  in  all  regions  of  the  earth, 
whether  on  the  Neva,  the  Senegal,  the  Ganges,  or  the  Orinoco, 
namely,  between  93°  and  104°  Fahr.,  and  on  the  whole  not 
higher ;  provided  that  the  observation  be  made  in  the  shade,  far 
from  solid  radiating  bodies,  and  not  in  an  atmosphere  Med 
with  heated  dust  or  gi-anules  of  sand,  and  not  with  spirit-ther- 
mometers, which  absorb  light.  The  fine  grains  of  sand  (form- 
ing centres  of  radiant  heat)  which  float  in  the  air,  were  proba- 
bly the  cause  of  the  fearful  heat  (122°  to  133°  Fahr.  in  the 
shade)  in  the  Oasis  of  Mourzouk  to  which  my  unhappy  friend 
Pitchie,  who  perished  there,  and  Captain  Lyon,  were  exposed  for 
weeks.  The  most  remarkable  instance  of  a  high  temperature,  in 
an  air  probably  free  from  dust,  is  mentioned  by  an  observer 
who  well  knew  how  to  arrange  and  correct  all  his  instruments 
with  the  greatest  accuracy.  Riippel  found  the  temperature 
110°.  6  Fahr.  at  Ambukol,  in  Abyssinia,  with  a  cloudy  sky,  a 
'  west  wind,  and  an  approaching  thunder-storm. 
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The  mean  annual  temperature  of  the  tropics,  or  the  actual  cli- 
mate of  the  region  of  palms,  is  on  the  main  land  between 
78°.2  and  86°.5  Fahr.,  without  any  sensible  difference  between 
the  observations  made  in  Senegal,  Pondichery,  and  Surinam*. 

The  great  coolness,  one  might  almost  say  coldness,  which 
preyaib  during  a  great  portion  of  the  year  m  the  tropics,  on 
the  coast  of  Peru,  and  which  causes  the  mercmry  to  fall  to 
59°  Fahr.,  is,  as  I  hope  to  show  in  another  place,  not  to  be 
attributed  to  the  effect  of  neighbouring  mountains  covered 
with  snow,  but  rather  to  the  mist  {garua)  which  obscures  the 
sun's  disk,  and  to  a  current  of  cold  sea-water  conmiencing  in 
the  antarctic  regions,  and  which  coming  from  the  south-west, 
strikes  the  coast  of  Chili  near  Valdivia  and  Ck)ncepcion,  and  is 
thence  propelled  with  yiolence,  in  a  northerly  direction,  to 
Cape  Parifia.  On  the  coast  of  Lima,  the  temperature  of  the 
Pacific  is  60°.2  Fahr.,  whilst  it  is  79''.2  Fahr.  under  the  same 
parallel  of  latitude  when  outside  the  current.  It  is  singular, 
that  so  remarkable  a  £ict  should  have  remained  unnoticed, 
imtil  my  residence  on  the  coast  of  the  Pacific,  in  October,  1 802. 

The  variations  of  temperature,  of  many  parts  of  the  earth, 
depend  principally  on  the  character  of  tibe  bottom  of  the 
aerial  ocean,  or  in  other  words,  on  the  nature  of  the  solid  or 
fluid  (continental  or  oceanic)  base  on  which  the  atmosphere 
rests.  Seas,  traversed  in  various  directions  bjr  currents  of 
warm  and  cold  water  (oceanic  rivers),  exert  a  different  action 
from  articulated  or  inarticulated  continental  masses  or  islands, 
which  may  be  regarded  as  the  shoals  in  the  aerial  ocean,  and 
which,  notwithstanding  their  small  dimensions,  exercise,  even 
to  great  distances,  a  remarkable  degree  of  influence  on  the 
climate  of  the  sea.  In  continental  masses,  we  must  dis- 
tinguish between  barren  sandy  deserts,  savannahs,  (grasenr 
phmis,)  and  forest  districts.  In  Upper  Egypt  and  in  South 
America,  Nouet  and  myself  foimd,  at  noon,  the  temperature 
of  the  ground,  which  was  composed  of  granitic  sand,  1»*»4® 
and  141°  Fahr.  Numerous  careful  observations  instituted  at 
Paris,  have  given,  according  to  Arago,  122°  and  126°.  5  Fahr.f 
The  Savannahs,  which,  between  the  Missouri  and  the  Missis- 
i^pi,  are  called  Prairies,  and  which  appear  in  the  south  at 

*  Humboldt,  M&moire  sur  lea  Lignes  Isothermes,  181 7«  p.  6i,  Asie 
centrakf  t  ill.  Mahlmann,  Table  lY. 
f  Asie  cerUrcUe,  t.  iii.  p.  176. 
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the  Llanos  of  Venezaela  and  the  Pampas  of  Buenos  Ayres, 
are  covered  with  small  monocotyledons,  belonging  to  the 
fionily  of  the  Cyperacese,  and  with  grasses,  whose  dry  pointed 
stalks,  and  whose  delicate,  lanceolate  leaves  radiate  towards 
the  imdouded  sky,*  and  possess  an  extraordinary  power  of 
emission.  Wells  and  Daniell*  have  even  seen  in  our  latitude, 
where  the  atmosphere  has  a  much  less  considerable  degree  of 
transparency,  the  thermometer  fall  to  14°.  5,  or  18°  Fahr.  on 
being  placed  on  the  grass.  Melloni  has  most  ably  shownf 
that  in  a  calm,  which  is  a  necessary  condition  of  a  powerful 
radiation,  and  of  the  formation  of  dew,  the  cooling  of  the 
stratum  of  grass  is  promoted  by  the  £Edling  to  the  ground  of 
the  cooler  particles  of  air,  as  bemg  the  heavier. 

In  the  vicinity  of  the  equator,  under  the  cloudy  sky  of  the 
Upper  Orinoco,  the  Rio  Negro  and  the  Amazon,  the  plains 
are  covered  with  dense  primeval  forests;  but  to  the  norm  and 
south  of  this  woody  district,  there  extend,  from  the  zone  of 
palms  and  of  tall  dicotyledonous  trees  in  the  northern  hemi. 
sphere,  the  Llanos  of  the  Lower  Orinoco,  the  Meta,  and 
Guaviare ;  and ,  in  the  south,  the  Pampas  of  the  Bio  de  la 
Plata  and  of  Patagonia.  The  area  thus  covered  by  grassy 
plains,  or  Savannahs,  in  South  America,  is  at  least  nine  times 
greater  than  that  of  France. 

The  forest  region  acts  in  a  threefold  manner,  by  the  coolness 
induced  by  its  shade,  by  evaporation,  and  by  the  cooling  pro- 
cess of  radiation.  Forests  uniformly  composed  in  our  tem- 
perate zone  of"  social"  plants,  belonging  to  the  families  of  the 
.  ConifercB  or  Amentaceee  (the  oak,  beech,  and  birch),  and  under 
the  tropics  composed  of  plants  not  living  socially,  protect  the 
groimd  from  direct  insolation,  evaporate  the  fluids  they  have 
themselves  produced,  and  cool  the  contiguous  strata  of  air  by 
the  radiation  of  heat  from  their  leafy  appendicular  organs. 
The  leaves  are  by  no  means  all  parallel  to  one  another,  and  pre- 
sent different  inclinations  towiffds  the  horizon ;  and  according 
to  the  laws  established  by  Leslie  and  Fourier,  the  influence  of 
this  inclination  on  the  quantity  of  heat  emitted  by  radiation 
is  such,  that  the  radiating  power  of  a  given  measured  sur&ce  a, 
having  a  given  oblique  direction,  is  equal  to  the  radiating 
power  of  a  leaf  of  the  size  of  a  projected  on  a  horizontal 

*  Meteor.  Essays,  1827,  pp.  230,  278. 

+  Suir  Abbassamento  di  TempercUura  durante  le  NoUi  pkuide  e 
terene,  1847»  pp.  47,  53. 
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plane.  In  the  initial  condition  of  radiation  of  all  the  leayes 
which  form  the  summit  of  a  tree,  and  which  partially  cover 
each  other,  those  which  are  directly  presented  towards  the 
imclouded  sky,  wiU  be  first  cooled. 

This  production  of  cold  (or  the  exhaustion  of  heat  by 
emission)  will  be  Hie  more  considerable  in  proportion  to  the 
thinness  of  the  lesres.    A  second  stratum  of  leaves  has  its  up. 
per  surface  turned  to  the  under  sur&ce  of  the  former,  and  will 
give  out  more  heat  by  radiation  towards  that  stratum  than 
it  can  receive  from  it.     The  result  of  this  unequal  exchange 
will  then  be  a  diminution  of  temperature  for  the  second 
stratum  also.     A  similar  action  will  extend  from  stratum  to 
stratum,  till  all  the  leaves  of  the  tree,  by  their  greater  or  leas 
radiation,  as  modified  by  their  difiEerence  of  position*  have 
passed  into  a  condition  of  stable  equilibrium,  of  which  the 
law  may  be  deduced  by  mathematical    analysis.     In  this 
manner,  in  the  serene  and  lon^  nights  of  the  equinoctial  zone, 
the  forest  air,  which  is  contamed  in  the  interstices  between 
the  strata  of  leaves,  becomes  cooled  by  the  process  of  radiar 
tion ;  for  a  tree,  a  horizontal  section  of  whose  siunmit  would 
hardly  measure  2000  square  feet,  would,  in  consequence  of 
the  great  number  of  its   appendicular  organs  (the  leaves), 
produce  as  great  a  diminution  in  the  temperature  of  the  air 
as  a  space  of  bare  land  or  turf  many  thousand  times  greater 
than  2000  square  feet.*    I  have  thus  sought  to  develope 
somewhat  fully  the  complicated  relations  which  the  action  of 
great  forest  regions  exerts  on  the  atmosphere,  because  they 
have  so  often  been  touched  upon  in  connection  with  the  im- 
portant question  of  the  climate  of  ancient  Germany  and  Gaul. 
As  in  the  old  continent,  European  civilization  has  had  its 
principal  seat  on  the  western  coast,  it  could  not  fail  to  be 
early  remarked  that  under  equal  degrees  of  latitude  the  oppo- 
site eastern  littoral  region  of  the  United  States  of  North 
America  was  several  de&prees  colder,  in  mean  annual  tempe- 
rature, than  Europe,  which  is,  as  it  were,  a  western  peninsida 
of  Asia,  and  bears  much  the  same  relation  to  it  as  Brittany 
does  to  the  rest  of  France.     The  fact,  however,  escaped  notice 
that  these  dif^rences  decrease  from  the  higher  to  the  lower 
latitudes,  and  that  they  are  hardly  perceptible  below  Z0\ 
For  the  west  coast  of  the  New  Continent  exact  observations 

*  Asie  centrcUe,  t.  iii.  pp.  196 — 205. 
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of  the  temperature  are  still  almost  entirely  wanting ;  but  the 
mildness  of  the  winter  in  New  California  shows  that  in 
reference  to  their  mean  annual  temperature,  the  west  coasts 
of  America  and  Europe  under  the  same  parallels,  scarcely- 
present  any  differences.  The  annexed  table  gives  the  mean 
annual  temperatures,  which  correspond  to  the  same  geogra- 
phical latitudes,  on  the  eastern  coast  of  the  New  Continent 
and  the  western  coast  of  Europe : — 


Difference  be- 

RimHi^r 

tween  the  annual 

DegreeM 
of 

Eastern  Coast 
of 

Western  Coast 
of 

Mean  Temperature 
of  the  Year,  of 

Temperature  of 
Eastern  Ame- 

Ltttitade. 

America. 

Europe. 

Winter,  and  Summer. 

ricaand 
WestemEurope. 

—  0».4 

57»  10' 

Nain     .    •    . 

•••          • •• 

26».7        

45-.T 

81».5 

20°.7 

6^41' 

•••                       ••• 

Gottenburg 

46^4        

62'.4 

47"  84' 

St  John's  .    . 

•••                 •• • 

88M 

28- 
64' 

47"  80' 

• ••                        ••• 

Buda.    .    . 

60'.5 

81^.1 

13-.6 

48»  60' 

•••                         ••• 

Paris      .    . 

61*».7 

87».8 
64'.6 

44°  89 


44«  60' 


Halifiiz 


•••         ••  • 


Bordeaux 


43*.6 


67».2 


24M 
68^0 
42».8 
71M 


n\7 


{continued) 
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Similar 
Purees 

of 
Latitude. 

Eastern  Coait 

of 

America. 

Western  Coast 

of 

Europe. 

If  ean  Temperature 

of  the  Year,  of 
Winter,  and  Summer. 

Difference  be- 
tween the  annual 
Temperature  of 

Eastern  Ame- 
rica and 
WestemEurope. 

1 
40"  48' 

SB''  58' 
40«  51' 

88"  52' 

NewYoik.    . 
PhiladelphiA  . 
Washington    . 

•••                       • •• 

•  •                        •  • 

•••          ••• 

...          • . • 
* ••          * .• 

Naples  .    . 

Lisbon   .    . 

82^.2 

52^6        

72«.9 

82^2 
52^2        

72«.T 

86'.0 

64*.9        

71M 

49».5 

61^0       

74^9 

52-.2 

61».5       

71M 

9*.8 

In  the  preceding  table  the  number  placed  before  the  frac- 
tion represents  the  mean  annual  temperature,  the  numerator 
of  the  fraction,  the  mean  winter  temperature,  and  the  deno- 
minator the  mean  summer  temperature.  Besides  the  more 
marked  diiSerence  between  the  mean  annual  temperatures, 
there  is  also  a  very  striking  contrast  between  the  opposite 
coasts  in  respect  to  the  distribution  of  heat  over  the  different 
seasons  of  the  year ;  and  it  is  indeed  this  distribution  which 
exerts  the  greatest  influence  on  our  bodily  feelings  and  on  the 
process  of  vegetation.     Dove*  makes  the  general  remark,  that 

*  TempercUur-ta/eln  nebst  Bemerbungen  aher  die  Verbreitung  der 
W&rme  at/ der  Oberfldche  der  Erde,  1848,  s.  95. 
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ttuB  summer  temperature  of  America  is  lower  imder  equal  de- 
grees of  latitude  than  that  of  Europe.  The  climate  of  St.  Pe- 
teorsburgh  (lat.  59°  66^),  or  to  speak  more  correctly,  the  mean 
y^fiTiTiftl  temperature  of  that  city,  is  found  on  the  eastern  coast 
of  America,  in  lat.  47°  30',  or  12°  30'  more  to  the  south;  and 
in  like  manner  we  find  the  climate  of  Konigsberg  (lat.  54°  43') 
at  Halifax  in  lat.  44°  39^.  Toulouse  (lat.  43°  36')  corresponds 
in  its  thermic  relations  to  Washington. 

It  is  very  hazardous  to  attempt  to  obtain  any  general 
results  respecting  the  distribution  of  heat  in  the  United  States 
of  North  America,  since  there  are  three  regions  to  be  dis- 
tinguished— 1,  the  region  of  the  Atlantic  States,  east  of  the 
Alleghanys ;  2,  the  Western  States,  in  the  wide  basin 
between  the  Alleghanys  and  the  Rocky  Mountains,  watered 
by  the  Mississippi,  the  Ohio,  the  Arkansas,  and  the  Missouri; 
and  3,  the  elevated  plains  between  the  Rocky  Mountains  and 
the  Coast  Range  of  New  California,  through  which  the 
Oregon  or  Columbia  liver  woods  its  course.  Since  the  com- 
mendable establishment  by  John  Calhoun  of  uninterrupted 
observations  of  temperature,  made  on  a  imiform  plan,  at 
tlmty-five"  military  stations,  and  reduced  to  diurnal,  mensal, 
and  annual  means,  we  have  attained  more  correct  climatic 
views  than  were  generally  held  in  the  time  of  Jejfferson, 
Barton,  and  Volney.  These  meteorological  stations  extend 
from  the  point  of  Florida  and  Thompson's  Island  (West  Key), 
lat.  24°  33',  to  the  Council  Bluffs  on  the  Missouri;  and  if  we 
reckon  Fort  Vancouver  (lat.  45°  37'),  among  them,  they  in- 
clude a  space  extending  over  forty  degrees  of  longitude. 

It  cannot  be  afl&rmed  that  on  the  whole  the  second  region 
has  a  higher  mean  annual  temperature  than  the  first,  or 
Atlantic.  The  further  advance  towards  the  north  of  cer- 
tain plants  on  the  western  side  of  the  Alleghanys,  depends 
partly  on  the  nature  of  those  plants  and  partly  on  the  differ- 
ent distribution  through  the  seasons  of  the  year  of  the  same 
annual  amoimt  of  heat.  The  broad  valley  of  the  Mississippi 
enjoys,  at  its  northern  extremity,  the  warming  influence  of 
the  Canadian  lakes,  and  at  the  south,  that  of  the  Mexican 
Gxdf-Stream.  These  five  lakes  (Lakes  Superior,  Michigan,  Hu- 
ron, Erie,  and  Ontario,)  cover  an  area  of  92,000  square  miles. 
The  climate  is  so  much  milder  and  more  uniform  in  the 
Ticinii^  of  the  lakes,  that  at  Niagara,  for  instance  (in  43°  15^ 


ILL17STSATIOX8  (18).      CLIMATE  OF  AMEBICA.         108 

aorth  kt.)«  the  mean  annual  winter  t^nperature  is  only  balf  a 
degree  below  the  freezing-point,  whilst,  at  a  distance  from  the 
lakes,  in  44^  63'  north  li^  at  Fort  SneUing,  near  the  conflu- 
ence of  the  Tiyer  St.  Peter  with  the  Mississippi,  the  mean 
winter  tempesatore  is  15^.8  Fahr.*  At  this  distance  fit>m  the 
Canadian  lakes,  wlkoee  snrfftce  is  from  five  to  upwards  of  six 
kundred  feet  oioM  the  sea's  level,  whilst  the  bottom  of 
Lakes  Michigan  and  Huron  is  five  hundred  feet  below  it» 
recent  obsenrations  have  shown  that  the  climate  of  the  countrj 
possesses  the  actual  continental  character  of  hotter  summers 
and  colder  winters.  ^It  is  proved,"  says  Fony,  ^'bj  our 
thermometrical  data,  that  the  climate  west  of  the  Alleghanj 
chain  is  more  exceuine  than  that  on  the  Atlantic  side.*'  At 
Fort  Gibson,  on  the  Arkansas  river,  which  fidk  into  the  Mis- 
sissippi, in  lat.  86^  47',  where  the  mean  annual  temperature 
hardly  equals  that  of  Gibraltar,  the  thermometer  was  observed, 
in  August,  1834,  to  rise  to  117°  Fahr.  when  in  the  shade, 
and  without  any  reflected  heat  from  the  groimd. 

The  statements  so  frequentlv  advanced,  although  imsup- 
ported  by  measurements,  that  smce  the  first  European  settle- 
ments in  New  England,  Pennsylvania,  and  Virginia,  the  de- 
struction of  many  forests  on  both  sides  of  the  AUeghanys,  has 
rendered  the  climate  more  equable, — ^making  the  winters  mUder 
and  the  summers  cooler,— 4u*e  now  generally  discredited. 
No  series  of  thermometric  observations  worthy  of  confidence 
extend  further  back  in  the  United  States  than  seventy-eight 
years.  We  find  from  the  Philadelphia  observations  that  from 
1771  to  1824,  the  mean  annual  heat  has  hardly  risen  2°.  7 
Fahr.; — an  increase  that  may  fidrly  be  ascribed  to  the  exten- 
sion of  the  town,  its  greater  population,  and  to  the  numerous 
steam-engines.  This  annual  increase  of  temperature  may  also 
be  owing  to  accident,  for  in  the  same  period  I  find  that  there 
was  an  increase  of  the  mean  winter  temperature  of  2°  Fahr. ; 
but  with  this  exception  the  seasons  had  all  become  somewhat 
warmer.  Thirty-three  years'  observations  at  Salem  in  Massa* 
chusetts  show  scarcely  any  difference,  the  mean  of  each  one 
oscillating  within  1°  of  Fahrenheit,  about  the  mean  of  the 
whole  number ;  and  the  winters  of  Salem,  instead  of  having 
been  rendered  more  mild,  as  conjectured,  from  the  eradication 

^^  jSee  the  admirable  treatise  by  Samuel  Forry,  on  The  dimaie  of 
the  United  States,  1842,  pp.  37,  39, 102. 


104  VIEWS  OP  NATTJKB. 

of  the  forests,  have  become  colder  by  4°  Fahr.  during  the  last 
thirty-three  years.* 

As  the  east  coast  of  the  United  States  may  be  compared,  in 
equal  latitudes,  with  the  Siberian  and  Chinese  eastern  coasts 
of  Europe,  in  respect  to  mean  annual  temperature,  so  the 
western  coasts  of  Europe  and  America  have  also  very  justly 
been  compared  together.  I  will  here  only  adduce  a  few  in- 
stances from  the  western  region  of  the  Pacific,  for  two  of 
which,  viz.,  Sitka,  (New  Archangel,)  in  Russian  America,  and 
Fort  George,  (having  the  same  latitudes  respectively  as  GU>t- 
tenburg  and  Geneva,)  we  are  indebted  to  Admiral  Liitke's 
voyage  of  circumnavigation.  Iluluk  and  Danzig  are  situated  in 
about  the  same  pandlel  of  latitude,  and  although  the  mean 
temperature  of  Iluluk,  owing  to  its  insular  clmiate  and  the 
cold  sea  current  contiguous  to  it,  is  lower  than  that  of  Danzig, 
the  winters  of  the  former  are  milder  than  those  of  the  Baltic 
city. 

SS'.S 
Sitka  .    .    .    Lat.  67"    8'    Long.    185"  16'  W.  44".6  — ^ 

55^0 

31'.6 

Gottenbui^  .  Lat  57*  41'    Long.       ll**  59'  E.  46^4 

62^4 

37®  8 
Fort  George.   Lat.  46"  18'    Long.     128"  58' W.  50'.2 


Geneva    .    .  Lat.  46"  12'  Altitnde    1298  feet  49^8 


Cheraon  .    .    Lat.  46"  88'  Long.      82"  89'  E.  53M 


60.*0 
33».6 
68^6 
25».0 
71^0 


Snow  is  hardly  ever  seen  on  the  banks  of  the  Oregon  or 
Columbia  river,  and  ice  on  the  river  lasts  only  a  few  days.  The 
lowest  temperature  which  Mr.  Ball  ever  observed  there  (in 
1838)  was  18°.  4  Fahr.f     A  cursory  glance  at  the  summer  and 

•  Porry,  Op.  Cit„  pp.  97, 101,  107. 

+  Message  from  ike  President  of  the  United  States  to  Congress,  1844, 
p.  160,  and  Forry,  Op,  Oit.,  pp.  49,  67,  73. 
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winter  temperatures  given  above,  suffices  to  show  that  a  true 
insular  climate  prevails  on  and  near  the  western  coasts ;  whilst 
the  winter  cold  is  less  considerable  than  in  the  western  ^rt 
of  the  old  continent,  the  summers  are  much  cooler.  This 
contrast  is  made  most  apparent  when  we  compare  the  mouth 
of  the  Oregon  with  Forts  Snelline  and  Howard,  and  the  Coun* 
cil  Blu£&  in  the  interior  of  the  Mississippi  and  Biissouri  basin, 
(440 — 46''  north  kt.,)  where,  to  speak  with  Buffbn,  we  find 
an  excessive  or  true  eofUmenUU  climate, — a  winter  cold,  which 
on  some  days  is  —32®  or  even  —  37°  Fahr.,  followed  by  a  mean 
summer's  heal^  which  rises  to  69°  and  71° A  Fahr. 

(19)   p.    8.—'*  As  if  America  had  emerged  later  from  the 

chaotic  covering  of  waters ^ 

The  acute  natural  inquirer  Benjamin  Smith  Barton,  ex- 
presses himself  thus  accurately  :*•— *^  I  cannot  but  deem  it 
a  puerile  supposition,  unsupported  by  the  evidence  of  nature, 
that  a  great  part  of  America  has  probably  later  emerged  from 
the  bosom  of  the  ocean  than  the  other  continents.*'  I  have 
already  elsewhere  treated  of  this  subject  in  a  memoir  on  the 
primitive  nations  of  America:!—"  The  remark  has  been  too 
frequently  made  by  authors  of  general  and  well-attested  merit 
that  America  was  in  every  sense  of  the  word  a  new  continent. 
The  luxuriance  of  vegetation,  the  vast  mass  of  waters  in  the 
rivers,  and  the  continued  activity  of  great  volcanoes,  confirm 
the  fact  (say  these  writers,)  that  the  still  agitated  and  humid 
earth  is  in  a  condition  approximating  more  closely  to  the 
chaotic  primordial  state  of  our  planet  than  the  old  continent. 
Such  ideas  appeared  to  me,  long  before  my  travels  in  those 
regions,  no  less  imphilosophical  than  at  variance  with  gene- 
raUy  acknowledged  physical  laws.  These  imaginary  repre- 
sentations of  an  earlier  age  and  a  want  of  repose,  and  of  the 
increase  of  dryness  and  inertia  with  the  increased  age  of  our 
globe,  could  only  have  been  framed  by  those  who  seek  to 
discover  striking  contrasts  between  the  two  hemispheres,  and 
who  do  not  endeavour  to  consider  the  construction  of  our  ter- 
restrial planet  from  one  grand  and  general  point  of  view.  Are 
we  to  regard  the  southern  as  more  recent  than  the  northern 
pai't  of  Italy,  simply  because  the  former  is  almost  constantly 
disturbed  by   earthquakes  and  volcanic   eruptions?      How 

*  Fragments  of  the  Nat.  Hist,  of  Pennsylvania,  P.  I.,  p.  4. 
+  See  Neue  Berlinische  MonaUchri/l,  Bd.  xv.,  1806,  §  190. 
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inconsiderable,  moreover,  are  the  phenomena  presented  by  our 
volcanoefi  and  earthquakes,  when  compared  with  the  convul- 
sions of  nature  which  the  geognosist  must  conjecture  to  have 
occurred  in  the  chaotic  condition  of  our  globe,  when  moimtain 
masses  were  upheaved,  solidified,  or  cleft  asimder?     Different 
causes  must  also  occasion  a  diversity  of  effects  in  the  forces  of 
nature  in  parts  of  the  earth  remote  from  one  another.     The 
Folcanoes  in  the  new  continent,"  (of  which  I  still  coimt  about 
twenty-eight,)  "  may  probably  have  continued  longer  active, 
because  the  mgh  mountain  ridges  on  which  they  are  erupted 
in  rows  upon  long  fissures  are  nearer  to  the  sea,  and  because 
this  vicinity  appears  to  modify  the  energy  of  the  subterranean 
fire,  in  a  manner  which,  with  few  exceptions,  has  not  yet  been 
explained.    Besides,  both  earthquakes  and  fire-erupting  moim- 
tams  act  periodically.     At  present"  (this  I  wrote  forty-two 
years  ago,)  "physical  disquietude  and  political  repose  prevail  in 
the  new  continent,  whilst  in  the  old  continent  the  calm  repose 
of  nature  is  contrasted  with  the  dissensions  of  different  nations. 
The  time  may  however  come,  when  this  strange  contrast 
between  physical  and  moral  forces  may  change  its  theatre 
of  action  from  one  quarter  of  the  world  to  another.     Volca- 
noes enjoy  centuries  of  repose  between  their  manifestations 
of  activity ;  and  the  idea  that  in  the  older  countries  nature 
must  be  characterized  by  a  certain  repose  and  quietude,  has  no 
other  foundation  than  in  the  mere  caprice  of  the  imagination. 
There  exists  no  reason  for  assimiing  that  one  side  of  our 
planet  is  older  or  more  recent  than  the  other.     Islands,  as  the 
Azores  and  many  fiat   islands  of  the   Pacific,  which  have 
been  upheaved  by  volcanoes,  or  been  gradually  formed  by 
coral  animals,  are  indeed  more  recent  than  many  plutonic 
formations  of  the  European  central  chain.     Small  tracts  of 
land,  as  Bohemia  and  Kashmeer,  and  many  of  the  valleys  in 
the  moon,  inclosed  by  a  ring  of  mountains,  may  continue  for  a 
long  time  under  the  form  of  a  sea,  owing  to  partial  inimda- 
tions,  and  after  the  flowing  off  of  these  inland  waters,  the 
bottom,  on  which  plants  woidd  gradually  manifest  themselves, 
might  indeed  be  figuratively  regarded  as   of  more   recent 
origin.     Islands  have  been  connected  together  into  continen- 
tal masses  by  upheaval,  whilst  other  parts  of  the  previously 
existing  land  have  disappeared  in  consequence  of  the  subsidence 
of  the  oscillating  ground;  but  general  submersions  can,  from 
hydrostatic  laws,  only  be  imagined  as  embracing  simultane- 
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ovsly  all  parts  of  the  earth.  The  sea  cannot  permanently 
snbn^rge  the  vast  lowhindB  of  the  Orinoco  and  tne  Amazon, 
without  at  the  same  time  destroying  our  Baltic  lands.  More- 
0yer  the  succession  and  identity  of  tiie  floetz  strata,  and  of  liie 
organic  remains  of  plants  and  animals  belonging  to  the 
prbnitLve  world,  inxslosed  in  those  strata,  show  that  several 
great  depositions  ha?e  oocuzred  almost  simultaneously  over 
Sie  whole  earth."* 

(20)  p.  8. — "  Tke  Souikem  Hemisphere  is  cooler  and  more 

Aumid  than  the  Northern.** 

ChiH,  Buenos  Ayres,  the  southern  part  of  Brazil,  and  Peru, 
enjoy  the  cool  summers  and  mild  winters  of  a  Ixue  insular 
climate^  owing  to  the  narrowness  and  contraction  of  the 
continent  towards  the  south.  This  advantage  of  the  Southern 
Hemisphere  is  manifested  as  far  as  48°  or  6(f  south  lat., 
but  beyond  that  point,  and  nearer  the  Antarctic  Pole,  South 
America  is  an  inhospitable  waste.  The  different  degrees 
of  latitude  at  which  the  southern  extremities  of  Australia, 
including  Van  Diemen's  Island,  of  Africa,  and  America,  ter- 
minate, give  to  each  of  these  continents  its  peculiar  character. 
The  Straits  of  Magellan  lie  between  the  parallels  of  53°  and 
54°  south  lat.;  and  notwithstanding  this,  the  thermometer 
falls  to  41^  Fahr.  in  the  months  of  December  and  January, 
when  the  the  sun  is  eighteen  hours  above  the  horizon.  Snow 
falls  almost  daily  in  the  lowlands,  and  the  maximum  of  atmo- 
spheric heat  observed  by  Churruca  in  1788,  during  the  month 
of  December,  and  consequently  in  the  sxmmier  of  that  region, 
did  not  exceed  62®.2  Fahr.  llie  Cabo  Pilar,  whose  turret-like 
rock  is  only  1394  feet  in  height,  and  which  forms  the  south- 
em  extremity  of  the  chain  of  the  Andes,  is  situated  in  nearly 
the  same  latitude  as  Berlin.f 

Whilst  in  the  Northern  Hemisphere  all  continents  fall,  in 
their  prolongation  towards  the  Pole,  within  a  mean  limit, 
which  corresponds  tolerably  accurately  with  70°,  the  southern 
extremities  of  America,  (in  Tierra  del  Fuego,  which  is  so 

*  On  the  vegetable  remaiiiB  found  in  the  lignite  formations  of  the 
north  of  America  and  of  Europe,  compare  Adolph  Brongniart,  Pro- 
drome dune  Hist,  des  Vigitaux  Foasiles,  p.  179,  and  Charles  Lyell'a 
Travels  m  North  America,  "vol.  ii.,  p.  20. 

+  Belacion  del  Viage  aZ  Estrecho  de  MagaManes  (Apendice^  1793), 
p.  76. 
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deeply  indented  by  intersecting  arms  of  the  sea,)  of  Aus- 
tralia, and  of  Africa,  are  respectively  34°,  46°30'  and  56° 
distant  from  the  South  Pole.  The  temperature  of  the  imequal 
extents  of  ocean  which  separate  these  southern  extremities 
from  the  icy  Pole  contributes  essentially  towards  the  modifica- 
tion of  the  climate.  The  areas  of  the  dry  land  of  the  two 
hemispheres  separated  by  the  equator  are  as  3  to  1.  But  this 
deficiency  of  continental  masses  in  the  Southern  Hemisphere  is 
greater  in  the  temperate  than  in  the  tonid  zone,  the  ratio  being 
in  the  former  at  13  to  1,  and  in  the  latter  as  5  to  4.  This  great 
inequality  in  the  distribution  of  dry  land  exerts  a  perceptible 
influence  on  the  strength  of  the  ascending  atmospheric  current, 
which  turns  towards  the  South  Pole;  and  on  the  temperature 
of  the  Southern  Hemisphere  generally.  Some  of  the  noblest 
forms  of  tropical  vegetation,  as  for  instance  tree-ferns,  advance 
south  of  the  equator  to  the  parallels  of  from  46°  to  53°,  whilst 
to  the  north  of  the  equator  they  do  not  occur  beyond  the 
tropic  of  Cancer.*  Tree-ferns  thrive  admirably  well  at  Hobart 
Town  in  Van  Diemen's  Land  (42°  53'  lat.),  with  a  mean 
annual  temperature  of  52°.2  Fahr.,  and  therefore  on  an  iso- 
thermal line  less  by  3°.  6  Fahr.  than  that  of  Toulon.  Home, 
which  is  almost  one  degree  of  latitude  further  fix)m  the  equator 
than  Hobart  Town,  has  an  annual  temperature  of  59°.7  Fahr. ; 
2^  winter  temperature  of  46°. 6  Fahr.,  and  a  summer  tempera- 
ture of  86°  Fahr. ;  whilst  in  Hobart  Town  these  three  means 
are  respectively  52°,  42°.  1,  and  63°  Fahr.  In  Dusky  Bay, 
New  Zealand,  tree-ferns  thrive  in  46°  8'  lat.,  and  in  the  Auck- 
land and  Campbell  Islands  in  53°  lat.t 

In  the  Archipelago  of  Tierra  del  Fuego,  having  a  mean 
winter  temperature  of  33°  Fahr.,  and  a  mean  simmier  tem- 
perature of  only  50°  Fahr.,  in  the  same  latitude  as  Dublin, 
Captain  King  found  "  vegetation  thriving  most  luxuriantly  in 
large  woody-stemmed  trees  of  Fuchsia  and  Veronica;"  whilst 
this  vigorous  vegetation,  which,  especially  on  the  western 
coast  of  America  (in  38°  and  40°  south  lat.),  has  been  so 
picturesquely  described  by  Charles  Darwin,  suddenly  dis- 
appears south  of  Cape  Horn,  on  the  rocks  of  the  Southern 
Orkney  and  Shetland  Islands,  and  of  the  Sandwich  Archipelago. 
These  islands,  but  scantily  covered  with   grass,   moss,  and 

*  See  Robert  Brown,  Appendix  to  Flinders''  Voyage,  pp.  575,  584 ; 
and  Humboldt,  De  Distrihutione  Oeographica  PUmtarum,  pp.  81 — 85. 
t  Jog.  Hooker^  Flora  AntarcL,  1844,  p.  107. 
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lichens,  Terres  de  DisolaHony  as  they  have  been  called  by 

French  navigators,  lie  far  to  the  north  of  the  Antarctic  Pok^ 

Circle;  whilst  in  the  Northern  Hemisphere,  in  70°  lat.,  on  the 

extremest  verge  of  Scandinavia,  fir-trees  reach  a  height  of 

more  than  60  feet.*    K  we  compare  Tierra  del  Fuego,  and 

more  particuLarly  Port  Famine,  in  the  Straits  of  Magellan, 

53°  38'  lat.,  with  Berlin,  which  is  situated  one  degree  nearer 

38°  9 
the  equator,  we  shall  find  for  Berlin,  47°.3  ^ns^ ;  and  for 

34°. 7  ^^  -^ 

Port  Famine,  42°.6  Tq^  Fahr.     I  subjoin  the  few  certain 

data  of  temperature  which  we  at  present  possess  of  the  tempe- 
rate zones  of  the  Southern  Hemisphere,  and  which  may  be 
compared  with  the  temperatures  of  northern  regions  in  wiiich 
the  distribution  of  summer  heat  and  winter  cold  is  so  unequal. 
I  make  use  of  the  convenient  mode  of  notation  already  explamed 
in  which  the  number  standing  before  the  fraction  indicates 
the  mean  annual  temperature,  the  numerator  the  winter,  and 
the  denominator  the  summer  temperature. 


Flacefl. 

Soath 
Latitude. 

Mean  Annual,  Winter,  and 
Summer  Temperature*. 

Sydney  and  Paramatta 
(New  Holland)  .    . 

83*6(K 

64^6 

64«.6 
77M» 

Cape  Town  (Africa)    . 

83*  65' 

65».7 

68^6 
73^2 

Buenos  Ayres    .    .    . 

34''  17' 

62^4 

62«.6 
73».0 

ilonte  Video     .    .    . 

34'*  64' 

67« 

67^4 
77«.5 

Hobart    Town    (Van 
I)iemen*8  Land) 

42«  45' 

62».6 

42M 
63'.0 

Port  Famine  (Straits  of 
Magellan)  .... 

68»  88' 

42^6 

34^7 
60-.0 

•  Compare  Darwin  in  the  Journal  of  Beeearches,  1845,  p.  244,  with 
King  in  vol.  1.  of  ihe  yarr.  of  tlie  Voyages  of  the  Adventure  and  the 
Beagle,  p.  677. 
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(21)  p.  9.—"  One  connected  sea  of  sand.** 

As  we  may  regard  the  social  Erica  as  furnishing  one  con- 
tinuous yegetabl^  covering  spread  over  the  earth's  surface, 
firom  the  mouth  of  the  Scheldt  to  the  Elbe,  and  from  the  ex- 
tremity of  Jutland  to  the  Harz  mountains,  so  may  we  likewise 
trace  the  sea  of  sand  continuously  through  Africa  and  Asia, 
from  Cape  Blanco  to  the  further  side  of  the  Indus,  over  an 
extent  of  5,600  nules.  The  sandy  region  mentioned  by 
Herodotus,  which  the  Arabs  call  the  Desert  of  Sahara,  and 
which  is  interrupted  by  oases,  traverses  the  whole  of  Africa 
like  a  dried  arm  of  the  sea.  The  valley  of  the  Nile  is  the 
eastern  boundary  of  the  Lybian  desert.  Beyond  the  Isthmus 
g£  Suez  and  the  porphyritic,  syenitic,  and  greenstone  rocks  of 
Sinai  begins  the  Desert  mountain  plateau  of  Nedschd,  wliich 
occupies  the  whole  interior  of  the  Arabian  Peninsula,  and 
is  bounded  to  the  west  and  south  by  the  fruitful  and  more 
highly  favoured  coast-lands  of  Hedschaz  and  Hadhramaut. 
The  Euphrates  forms  the  eastern  boundary  of  the  Arabian 
and  Syrian  desert.  The  whole  of  Persia,  from  the  Caspian 
Sea  to  the  Indian  Ocean,  is  intersected  by  immense  tracts  of 
sand  (hefahan) ,  among  which  we  may  reckon  the  soda  and 
potash  Deserts  of  Kerman,  Seistan,  Beludschistan,  and  Mekran. 
The  last  of  these  barren  wastes  is  separated  by  the  Indus 
from  the  Desert  of  Moultan. 

(22)  p.  9. — "  The  western  portion  of  Mount  Atlas  J* 

The  question  of  the  position  of  the  Atlas  of  the  ancients  has 
often  been  agitated  in  our  own  day.  In  making  this  inquiry, 
ancient  Phoenician  traditions  are  confounded  with  the  state- 
ments of  the  Greeks  and  Eomans  regarding  Moimt  Atlas  at  a 
less  remote  period.  The  elderProfessor  Ideler,  who  combined  a 
profound  knowledge  of  languages  with  that  of  astronomy  and 
mathematics,  was  the  first  to  throw  light  on  this  obscure  sub- 
ject ;  and  I  trust  I  may  be  pardoned  if  I  insert  the  communi- 
cations with  which  I  have  been  favoured  by  this  enlightened 
observer. 

"  The  Phoenicians  ventured  at  a  very  early  period  in  the 
world's  history  to  penetrate  beyond  the  Straits  of  Gibraltar. 
They  founded  Gades  and  Tartessus  on  the  Spanish,  and  Lixus, 
together  with  many  other  cities  on  the  Mauritanian  coasts  of 
the  Atlantic  Ocean,  ^ey  sailed  northward  along  ^ese  ^batCB 


ILLXTSTBAXIOirS  (22).      KOXnTT  ATIsJLB.  Ill 

to  the  Gassiteridet,  from  whence  they  obtained  tin,  and  to  the 
Prussian  coasts  where  they  procured  amber  found  there; 
whilst  southward  they  penetrated  as  fiur  as  Biadeira  and  the 
Cape  de  Verd  IsLmds.  Amongst  other  regions  they  yisited  the 
Archipelago  of  the  Oaaary  Isles,  where  their  attention  was 
arrested  l^  the  Peak  of  Teneriffe,  whose  great  height  appears 
to  be  eyen  more  ooosiderable  than  it  actually  is  from  the 
circmnstance  of  the  moontain  projecting  directly  fitnn  the 
sea.  Through  their  ocdonies  estabbshed  in  Greece,  especially 
under  Cadmus  in  BoBOtm,  the  Ghreeks  were  made  acquainted 
with  the  existence  of  tins  mountain  which  soared  high  aboTe 
the  region  of  clouds,  and  with  the  '  Fortunate  Islands'  on 
which  this  mountain  was  situated,  and  which  were  adorned 
with  fruits  of  all  kinds,  and  particularly  with  the  golden 
orange.  By  the  transmission  of  this  tradition  through  the 
songs  of  the  bards.  Homer  became  acquainted  with  these 
remote  regions,  and  he  speaks  of  an  Atlas  to  whom  all  the 
depths  of  ocean  are  known,  and  who  bears  upon  his  shoulders 
the  great  columns  which  separate  from  one  another  the  hea- 
vens and  the  earth,*  and  of  the  Efysum  Plams^  described  as 
a  wondrously  beautiful  land  in  the  west'' f  Hesiod  expresses 
himself  in  a  similar  manner  regarding  Atlas,  whom  he  repre- 
sents as  the  neighbour  of  the  Hesperides.J  The  ElTsiaa 
Plains,  which  he  places  at  the  western  limits  of  the  earth,  he 
terms  the  '  Islands  of  the  Blessed. '§  Later  poets  have  still 
further  embellished  these  myths  of  Atlas,  the  Hesperides,  their 
golden  apples,  and  the  Islands  of  the  Blessed,  which  are 
destined  to  be  the  abode  of  good  men  after  death,  and  have 
connected  them  with  the  expeditions  of  the  Tyrian  God  ci 
Commerce,  Melicertes,  the  Hercules  of  the  Greelcs. 

'*  The  Greeks  did  not  enter  into  riyalship  with  the  PhoemciAns 
and  Carthaginians  in  the  art  of  nayigation  until  a  cooab- 
paratively  late  period.  They  indeed  visited  the  shores  of  the 
Atlantic,  but  tiiey  never  appear  to  have  advanced  very  iGur. 
It  is  doubtful  whether  they  had  penetrated  as  &r  as  the  Canary 
Isles  and  the  Peak  of  TenerifiEe;  but  be  this  as  it  may,  th^ 
were  aware  that  Mount  Atlas,  which  their  poets  had  described 

*  0<f.,i.52, 
t  Ily  iv.  561. 
X  Theog.f  v.  617. 
§  Op,  et  Dies,  v.  Id7* 


112  VIEWS  07  NJLTXrSE. 

as  a  very  high  mountain  situated  on  the  western  limits  of  the 
earth,  must  be  sought  on  the  western  coast  of  Africa.  This 
too  was  the  locality  assigned  to  it  by  their  later  geographers 
Strabo,  Ptolemy,  and  others.  As  however  no  mountain  of  any 
great  elevation  was  to  be  met  with  in  the  north-west  of  Africa, 
much  perplexity  was  entertained  regarding  the  actual  position 
of  Mount  Atlas,  which  was  sought  sometimes  on  the  coast, 
sometimes  in  the  interior  of  the  cotmtry,  and  sometimes  in  the 
vicinity  of  the  Mediterranean,  or  further  southward.  In  the 
first  century  of  the  Christian  era,  when  the  armies  of  Rome 
had  penetrated  to  the  interior  of  Mauritania  and  Numidia,  it 
was  usual  to  give  the  name  of  Atlas  to  the  mountain  chain 
which  traverses  Africa  from  west  to  east  in  a  parallel  direction 
with  the  Mediterranean.  Pliny  and  Solinus  were  both,  how- 
ever, fully  aware  that  the  description  of  Atlas  given  by  the 
Greek  and  Roman  poets  did  not  apply  to  this  mountain  range, 
and  they  therefore  deemed  it  expedient  to  transfer  the  site  of 
Mount  Atlas,  which  they  described  in  picturesque  terms,  in 
accordance  with  poetic  legends,  to  the  terra  incognita  of  Cen- 
tral Africa.  The  Atlas  of  Homer  and  Hesiod  can,  therefore, 
be  none  other  than  the  Peak  of  Teneriflte,  while  the  Atlas 
of  Greek  and  Roman  geographers  must  be  sought  in  the  north 
of  Africa." 

I  will  only  venture  to  add  the  following  remarks  to  the 
learned  explanations  of  Professor  Ideler.  According  to  Pliny 
and  Solinus,  Atlas  rises  from  the  midst  of  a  sandy  plain 
{e  medio  arenarum),  and  its  declivity  afiEbrds  pasture  to  ele- 
phants, which  have  undoubtedly  never  been  known  in  Tene- 
rifiEe,  That  which  we  now  term  Atlas  is  a  long  mountain 
ridge.  How  could  the  Romans  have  recognised  one  isolated 
conical  elevation  in  this  mountain  range  of  Herodotus?  May 
the  cause  not  be  ascribed  to  the  optical  illusion  by  which 
every  mountain  chain,  when  seen  laterally  from  an  oblique 
point  of  view,  appears  to  be  of  a  narrow  and  conical  form  ?  I 
have  often,  when  at  sea,  mistaken  long  mountain  ranges  for 
isolated  moimtains.  According  to  Host,  Mount  Atlas  is 
covered  with  perpetual  snow  near  Morocco.  Its  elevation 
must  therefore  be  upwards  of  11,500  feet  at  that  particular 
spot.  It  seems  to  me  very  remarkable  that  the  barbarians, 
the  ancient  Mauritanians,  if  we  are  to  believe  the  testimony 
of  Pliny,  called  Mount  Atlas  Di/ris,    This  mountain  chain 
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is  still  called  by  the  Arabs  Daran,  n  word  that  is  almont 
identical  in  its  coiuoiuuits  with  Dyria.  lluniiiis,*  on  ibc 
othci'  h)uid.  thinks  that  he  rccognificH  the  term  Uj-ris  ia  the 
word  Aifadyrma,  the  name  applied  by  the  Guonchcs  to  the 
Peak  of  Teneriffe.t 

Ab  our  present  geological  knowledge  of  the  mountainona 
parte  of  North  Africa,  which,  however,  miut  be  admitted  to 
be  very  limited,  docs  not  moke  us  acquainted  with  any  traces 
of  rolcunic  eruptions  within  historic  tiiues,  it  ncems  the  more 
remarkable  that  so  many  indications  should  be  found  in 
the  writings  of  the  Ancients  of  n  belief  in  the  existence  of 
such  phenomena  in  the  Western  Atlas  and  the  contiguouB 
west  coast  of  the  continent.  Tihe  streams  of  fire  so  often 
mentioned  in  Hanno's  &bip*s  Joumid  might  indc<?d  have  been 
tracks  of  burning  grass,  or  beacon  fires  lighted  by  the  wild 
inhabitants  of  the  coasts  as  a  signal  to  wara  each  other  of 
threatening  danger  on  the  first  appearance  of  hostile  vessels. 
The  high  summit  of  the  "Chariot  of  the  Oods,"  of  whidi 
Hanno  speaks  (the  StCv  ixW")<  ^^"^7  "^  he.^^  had  some 
&iut  reference  to  the  Peak  of  Tcncriffe;  but  further  on  he 
describes  a  fiingulnr  configuration  of  the  limd.  He  finds  in 
the  gulf,  near  the  Western  Horn,  a  ku^e  island,  in  which  there 
is  a  salt  lake,  which  again  contains  a  smolicr  island.  South  of 
the  Bay  of  the  Gorilla  Apes  the  same  conformation  is  re* 
peated.  Does  he  refer  to  coral  structures,  lagoon  islands 
(Alolls),  and  to  volcanic  crater  lakes,  in  the  middle  of  which  b 
conicalmonnlain  has  been  upheaved?  The  Triton  Lake  was  nut 
in  the  neighbourhood  of  the  lesser  Byrtis,  but  on  the  western 
shores  of  me  Atlantic.^  The  lake  disappeared  in  on  earth- 
quake, which  was  attended  with  great  fire -eruptions.  BiO' 
dorua§  says  expressly  i-wpAc  is^vrhitaTa  /wydXa.  But  the  most 
wpnderful  conhguration  is  ascribed  to  the  hollow  Atlas,  in  n 
passage  hitherto  but  little  noticed  in  one  of  the  philosophical 

•  Dc  Originibuf  A mericanorvm,  p.  IBS. 

+  On  the  conneiiun  of  pnrelj  mythical  ideas  and  geosraphiad  tr»- 
ditionB,  and  on  the  manner  in  which  the  Titan  Atlaa  gave  occBMon  to 
the  image  of  ■  mountun  beyond  the  Pillare  of  Hercules  supporting  the 
hearcDS,  see  Lclronne,  E^ai  iir  lai  Idfca  cormaataphiqaea  giii  at 
ratladKtit  ati  noin  d'Atlas,  in  F<SruiMac's  Bulletin  vnivnTtH  dta 
Scienta,  Mars  1831,  p.  10. 

J  Aiie  eentraU,  t.  i.,  p.  ITS. 

S  Ub.  iii.,  G3,  55. 
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Dkdexes  of  Maximus  Tyrius,  a  Platonic  pHLosopher  who 
Eyed  in  Home  under  Commodus.  His  Atlas  is  situated  ''  on 
the  continent  where  the  Western  Lybians  inhabit  a  projecting 
peninsula."  The  mountain  has  a  deep  semi-circular  abyss 
on  the  side  nearest  the  sea;  and  its  declivities  are  so  steep 
tiiat  they  cannot  be  descended.  The  abyss  is  filled  with 
trees,  and  *'  one  looks  down  upon  their  summits  and  the 
fruits  they  bear  as  if  one  were  looking  into  a  well."*  The 
description  is  so  minute  and  graphic  that  it  no  doubt  sprung 
from  tiie  recollection  of  some  actual  view. 

(23)  p.  9.—"  The  Mountains  of  the  Moon,  BjeheUtUKomr:' 

The  Mountains  of  the  Moon  described  by  Ptolemy ,f  frtkiivrjQ 
looc,  form  on  our  older  maps  a  vast  uninterrupted  mountain 
<uudn,  traversing  the  whole  of  Africa  from  east  to  west.  The 
existence  of  these  mountains  seems  certain;  but  their  extent, 
their  distance  from  the  equator,  and  their  mean  direction, 
BtkU  remain  problematical.  I  have  indicated  in  another  work| 
the  manner  in  which  a  more  intimate  acquaintance  with 
Indian  idioms  and  the  ancient  Persian  or  Zend  teaches  us 
that  a  part  of  the  geographical  nomenclature  of  Ptolemy  con- 
stitutes an  historical  memorial  of  the  commercial  relations 
that  existed  between  the  West  and  the  remotest  regions  of 
Southern  Asia  and  Eastern  Africa.  The  same  direction  of 
idefis  is  apparent  in  relation  to  a  subject  that  has  very 
recently  become  a  matter  of  investigation.  It  is  asked, 
whether  the  great  geographer  and  astronomer  of  Pelusium 
merely  meant  in  the  denomination  of  Mountains  of  the  Moon 
(as  in  that  of  "  Island  of  Barley,"  (Jabadiu,  Java)  to  give  the 
Chreek  translation  of  the  native  name  of  those  mountains; 
whether,  as  is  most  probable,  £1-Istachri,  Edrisi,  Ibn.al« 
Vardi,  and  other  early  Arabian  geographers,  simply  trans- 
ferred the  Ptolemaic  nomenclature  into  their  own  language; 
or  whether  similarity  in  the  sound  of  the  word  and  the  manner 
in  which  it  was  written  misled  them?  In  the  notes  to  the 
translation  of  Abd-AUatif  s  celebrated  description  of  Egypt, 
my  great  teacher,  Silvestre  de  Sacy,§  expressly  says,  "The 

*  Mazimns  Tyrius,  viii.,  7,  ed.  Markland. 
+  Lib.  iv.,  cap.  9. 

t  Cosmos,  vol.  ii.,  p.  569.    Bohn's  ed. 
§  Bdition  de  1810,  pp.  7,  353. 
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name  of  the  mountainB  regarded  by  Leo  Africanus  as  fiirnish- 
ing  the  somoea  of  the  Nile,  has  generally  been  rendered 
'  Mouniains  c£  the  Moon^'  and  I  have  adhered  to  the  same 
praetioe.  I  do  not  know  whether  the  Arabs  originally  bor- 
Towed  this  denonunfllKm  from  Ptolemy.  It  may  indeed  be 
in&rred  that  at  the  present  day  they  understand  the  word 

^  in  the  sesise  of  nwm,  pronouncing  it  honor;  I  do  not  think 

liowerer,  that  such  was  the  practice  of  the  older  Arabs,  who 
pronounced  it  ibmr,  as  has  been  proved  by  Makrizi.  Aboul- 
£da  positively  rejects  the  opinion  of  those  ^o  woidd  adopt 
the  pronunciation  kamar^  and  derive  the  word  from  the  name  of 
the  moon.     As,  aooording  to  the  author  of  Kamou^^  the  word 

Aofltr,  considered  as  the  plural  of  y^\ ,  signifies  an  object 

of  a  greenish  or  dirty  white  colour,  it  would  appear  that  some 
authors  have  supposed  that  this  moimtain  derived  its  name 
from  its  colour." 

Hie  learned  Beinaud,  in  his  recent  excellent  translation  of 
Abulfeda  (t.  ii.,  p.  i.,  pp.  81,  82),  regards  it  as  probable  that 
the  Ptolemaic  interpretation  of  tiie  name  of  Moimtains  of  the 
Moon  (5p2  (TcXijvaZa)  was  that  originally  adopted  by  the 
Arabs.  He  observes  that  in  the  Moschtarek  of  Yakut,  and  in 
Ibn-Baid,  the  mountain  is  written  al-Komr,  and  that  Yakut 
writes  in  a  similar  manner  the  name  of  the  Island  of  Zendi 
(Zanguebar).  The  Abyssinian  traveller  Beke,  in  his  learned 
and  critical  treatise  on  the  Nile  and  its  tributaries,*  endea- 
TOUTS  to  prove  that  Ptolemy,  in  his  oikiivn^  6poc^  merely  £oU 
lowed  the  native  name,  for  the  knowledge  of  which  he  was 
indebted  to  the  extensive  commercial  intercourse  which  then 
existed.  He  says,  "  Ptolemy  knew  that  the  Nile  rises  in  the 
mountainous  district  of  Moezi,  and  in  the  languages  which 
are  spoken  over  a  great  part  of  Southern  Africa  (as,  for  in- 
stance,  in  Congo,  Monjou,  and  Mozambique),  the  word 
moezt  signifies  the  moon.  A  large  tract  of  country  situated 
in  the  south-west  wais  called  Mono-Muezi,  or  Mani-Moezi,  t.^., 
the  land  of  the  Eling  of  Moezi  (or  Moon-land);  for  in  the 
same  family  of  languages  in  which  moezi  or  mitezi  signifies 
the  moon,  mono  or  mam  signifies  a  king.     Alvarezf  speaks 

*  See  Jounud  of  the  BoyciL  OeographicaZ  Society  of  London,  voL 
xvii,  1847,  pp.  74—76. 
t  Viagffio  nella  Ethiopia  (Eamusio^  vol.  i.^  p.  249). 
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of  the  *  regno  di  Maiiicongo,'  or  territory  of  the  king  of 
Congo."  fieke*8  opponent,  Ayrton,  seeks  the  sources  of  the 
White  Nile  (Bahr  el-Abiad),  not  as  do  Amaud,  Weme,  and 
Beke,  near  the  equator,  or  south  of  it  (in  31°  22'  £.  long, 
from  Greenwich),  but  far  to  the  north-east,  as  does  Antoine 
d'Abbadie,  in  the  Godjeb  and  Gibbe  of  Eneara  (Iniara), 
therefore  in  the  high  mountains  of  Habesch,  in  7°  2Qf  north 
lat.,  and  35®  22^  east  long,  from  Greenwich.  He  is  of  opinion 
that  the  Arabs,  from  a  similarity  of  sound,  may  have  inters 
preted  the  native  name  Gamaro,  which  was  applied  to  the 
Abyssinian  mountains  lyin^  south-west  of  Gaka,  and  in  which 
the  Godjeb  (or  White  Nile)  takes  its  rise,  to  signify  a  moun- 
tain of  the  moon  (Djebel  al-Kamar);  so  that  Ptolemy  himself, 
who  was  familiar  with  the  intercourse  existing  between  Abys- 
sinia and  the  Indian  Ocean,  may  have  adopted  the  Semitic 
interpretation,  as  given  by  the  descendants  of  the  early  Arab 
immigrants.* 

The  lively  interest  which  has  recently  been  felt  in  England 
for  the  discovery  of  the  most  southern  sources  of  the  Nile  in- 
duced the  Abyssinian  traveller  above  referred  to,  (Charles 
Beke)  at  a  recent  meeting  of  the  "  British  Association  for  the 
advancement  of  Science,"  held  at  Swansea,  more  frilly  to 
develope  his  ideas  respecting  the  connection  between  the 
Mountains  of  the  Moon  and  those  of  Habesch.  *'  The  Abys- 
sinian elevated  plain,"  he  says,  "  generally  above  8000  feet 
high,  extends  towards  the  south  to  nearly  9®  or  10°  north  lati- 
tude.  The  eastern  declivity  of  the  highlands  has,  to  the  in- 
habitants of  the  coast,  the  appearance  of  a  mountain  chain. 
The  plateau,  which  diminishes  considerably  in  height  towards 
its  southern  extremity,  passes  into  the  Mountains  of  the  Moon, 
which  run  not  east  and  west,  but  parallel  to  the  coast,  or 
from  N.N.E.  to  S.S.W.,  extending  from  10°  north  to  S"" 
south  latitude.  The  sources  of  the  White  Nile  are  situated 
ia  the  Mono-Moezi  country,,  probably  in  2°  30'  south 
latitude,  not  fer  from  where  the  Tiver  Sabaki,  on  the  eastern 
side  of  the  Mountains  of  the  Moon,  falls  into  the  Indian  Ocean, 
near  Melindeh,  north  of  Mombaza.  Last  autumn  (1847), 
the  two  Abyssinian  missionaries  Rebmann  and  Dr.  Krapf 

*  Compare  Ayrton,  in  the  JoumcU  of  the  Royal  Qtog.  Soc.,  toL 
xviiL,  1848,  pp.  53,  55,  69—63,  with  Perd.  Weme's  inatructive  Exped, 
xur  EfOd.  der  JNTii^Quellen,  ISiS,  s.  534—536. 
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were  still  on  the  coast  of  Mombaza.  They  have  established 
in  the  yicinity,  among  the  Wakamba  tribe,  a  missionary 
station,  called  Rabbay  Empie,  which  seems  likely  to  be  very 
useful  for  geographical  discoveries.  Families  of  the  Wakamba 
tribe  have  advanced  westward  five  or  six  hmidred  miles  into 
the  interior  of  the  coontry,  as  &r  as  the  upper  course  of  the 
river  Lusidji,  the  great  kke  Nyassi  or  Zambeze  (5°  south 
lat.  ?),  and  the  vicmal  sources  of  the  Nile.  The  expedition 
to  these  sources,  whidi  Friedrich  Bialloblotzky,  of  Hanover, 
is  preparing  to  undertake"  (by  the  advice  of  Beke),  **  is  to 
start  from  Mombaza.  The  Nile  coming  from  Ihe  west 
referred  to  by  the  ancients  is  probably  the  Bahr-el-Ghazal,  or 
Keilah,  whidi  falls  into  the  Nile  in  9^  north  lat.,  above  the 
mouth  of  the  Qodjeb  or  Sobat." 

Russe^er  s  scientific  expedition — undertaken  in  1837  and 
1838,  in  consequence  of  Mcnemed  Ali*s  eager  desire  to  parti- 
cipate  in  the  gold  washings  of  Fazokl  on  the  Blue  (Green) 
Nile,  Bahr  el-Azrek — ^has  rendered  the  existence  of  a  Mountain 
of  the  Moon  very  doubtful.  The  Blue  Nile,  the  Astapus  of 
Ptolemy,  rising  from  Lake  Coloe  (now  called  Lake  Tzana), 
winds  through  the  colossal  Abyssinian  rang;e  of  mountains; 
while  to  the  south-west  there  appears  a  far  extended  tract  of 
low  land.  The  three  explormg  expeditions  which  the 
Egyptian  Government  sent  from  Chartum  to  the  confluence 
of  the  Blue  and  the  White  Nile  (the  first  imder  the  command 
of  Selim  Bimbaschi,  in  November,  1839;  the  next,  which 
was  attended  by  the  French  engineers  Amaud,  Sabatier,  and 
Thibaut,  in  the  autumn  of  1840;  and  the  third,  in  the  month 
of  Ai^st,  1841),  first  removed  some  of  the  obsciirity  which 
had  hitherto  shrouded  our  knowledge  of  the  high  mountains, 
which  between  the  parallels  of  6° — 4°,  and  probably  still  further 
southward,  extend  first  from  west  to  east,  and  subsequently 
from  north-west  to  south-east,  towards  the  left  bank  of  the 
Bahr-el-Abiad.  The  second  of  Mehemet  Ali's  expeditions  first 
saw  the  mountain  chain,  according  to  Weme's  account,  in 
11®  20'  north  lat.,  where  Gebel  Abul  and  Gebel  Kutak  rise  to 
liie  height  of  3623  feet.  The  high  land  continued  to  approach 
the  river  more  to  the  south  from  4°  45'  north  lat.  to  the 
parallel  of  the  Island  of  Tchenker  in  4°  4',  near  the  point  at 
which  terminated  the  expedition  commanded  by  Selim  and 
Feizulla  Effendi.     The  shallow  river  breaks  its  way  through 
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the  rocks,  and  separate  mountains  again  rise  in  the  land  of 
Bari  to  the  height  of  more  than  3200  feet  These  are  pro- 
bably a  part  of  tiie  Moimtains  of  the  Moon,  as  they  are  given 
in  our  most  recent  maps,  although  they  are  not  covered  with 
perpetual  snow,  as  asserted  by  Ptolemy."*^  The  line  of  per- 
petual snow  woidd  assuredly  not  be  found  in  these  poralleUk 
of  latitude  below  an  elevation  of  nearly  15,500  feet  above  the 
sea's  level.  It  is  not  improbable  that  Ptolemy  extended  the 
knowledge  he  may  have  possessed  of  the  high  mountains  of 
Habesch,  near  Upper  Egypt  and  the  Red  Sea,  to  the  country 
of  the  sources  of  the  White  Nile.  In  Godjam,  Kaffi^  Miecha, 
and  Sami,  the  Abyssinian  mountains  rise  from  10,000  to 
nearly  15,000  feet,  as  we  learn  from  exact  measurements; 
(hot  according  to  those  of  Bruce,  who  gives  to  Chartum  an 
elevation  of  5041  feet,  instead  of  the  true  height,  1524  feet!) 
Ktippell,  who  ranks  amongst  the  most  accurate  observers  of 
the  present  day,  found  Abba  Jarat  (in  13°  lO'  north  lat.) 
only  70  feet  below  the  elevation  of  Mont  Blanc.f  The  same 
observer  states  that  a  plain,  elevated  13,940  feet  above  the 
Bed  Sea,  was  barely  covered  with  a  thki  layer  of  freshly 
fUQen  snow.|  The  celebrated  inscription  of  Adulis,  which, 
according  to  Niebuhr,  is  of  somewhat  later  date  than  the  age 
of  Juba  and  Augustus,  speaks  of  *'  Abyssinian  snow  that 
reaches  to  the  knee,"  and  affords,  I  believe,  the  most  ancient 
record  in  antiquity  of  snow  within  the  tropics,§  as  the  Paro- 
panisus  is  12°  lat.  north  of  that  limit. 

Zimmermann's  map  of  the  district  of  the  Upper  Nile  shows 
the  dividing  line  where  the  basin  of  the  great  river  termi- 
nates in  the  south-east,  and  which  separates  it  from  the 
domain  of  the  rivers  belonging  to  the  Indian  Ocean,  viz. ; 
from  the  Doara  which  empties  itself  north  of  Magadoxo ;  from, 
the  Teb  on  the  amber  coast  of  Ogda;  frt)m  the  Goschop 
whose  abundant  waters  are  derived  from  the  confluence  of  the 
Gibu  and  the  Zebi,  and  which  must  be  distinguished  from  the 
Godjeb,  rendered  celebrated  since  1839  by  Antoine  d' Abba- 
die,  Beke,  and  the  Missionary  Krapf.  In  a  letter  to  Carl 
Bitter  I  hailed  with  the  most  lively  joy  the  appearance  of  the 

•  Lib.  iv.,  cap.  9. 

i*  See  Rttppell,  Beiee  in  Ahyadnien,  bd.  i.,  s.  414;  bd.  ii.,  s.  448. 

t  Humboldt^  Aaie  eentrale,  t  ill,  p.  272. 

i  Op.  eU.,  t.  ul.,  p.  ^5. 
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combined  results  of  the  recent  travels  of  Beke,  Erapf,  Isen^ 
berg,  Riusseeger,  Riippel,  Abbadie,  and  Weme,  as  ably  and 
comprehensiYely  brought  together  in  1843  by  Zimmermann* 
''  If  a  prolong^  span  of  life,"  I  wrote  to  him,  "  bring  withit 
many  inconyeniences  to  the  individual  himself^  and  some  to 
those  about  him,  it  yields  a  compensation  in  the  mental  enjoy- 
ment, afforded  by  o<Hnparing  the  earlier  state  of  our  knowledge 
with  its  more  recent  condition,  and  of  seeing  the  growth  and 
development  of  many  branches  of  science  that  had  long  coiu 
tinued  torpid,  or  whose  actual  firuits  hypercriticism  may  even 
have  attempted  to  set  aside*  This  genial  enjoyment  has  from 
time  to  time  &Ilen  to  our  lot  in  our  geographical  studies,  and 
more  especially  in  reference  to  those  portions  of  which  we 
could  hitherto  only  speak  with  a  certain  timid  hesitation. 
The  internal  conf^uration  and  articulation  of  a  continent 
depends  in  its  leading  characters  on  several  plastic  relations 
which  are  usually  among  the  latest  to  be  elucidated.  A  new 
and  excellent  work  of  our  friend,  Carl  Zimmermann,  on  the 
district  of  the  Upper  Nile  and  of  the  eastern  portions  o£ 
Central  Africa,  has  made  me  more  vividly  sensible  of  these 
considerations.  This  new  map  indicates,  in  the  clearest  man- 
ner^ by  means  of  a  special  mode  of  shading,  all  that  still 
remains  unknown,  and  all  that  by  the  courage  and  per- 
severance of  travellers  of  all  nations  (among  which  our  own 
countrymen  happily  play  an  important  part),  has  already 
been  disclosed  to  us.  We  may  regard  it  as  alike  im- 
portant and  useful  that  the  actual  condition  of  our  know* 
ledge,  should,  at  different  periods,  be  graphically  represented 
by  men  well  acquainted  with  the  existing  and  often  widely 
scattered  materials  of  knowledge,  and  who  not  merely  de- 
lineate and  compile,  but  who  kaow  how  to  compare,  select, 
and,  where  it  is  practicable,  test  the  routes  of  traveUers  by 
astronomical  determinations  of  place.  Those  who  have  oon^ 
tributed  as  much  to  the  general  stock  of  knowledge  as  you 
have  done,  have  indeed  an  especial  right  to  expect  much,  since 
their  combinations  have  greatly  increased  the  number  of  con- 
necting points ;  yet  I  scarcely  think  that  when,  in  the  year 
1822,  you  executed  your  great  work  on  Africa,  you  couM 
have  anticipated  so  many  additions  as  we  have  received^"  It 
must  be  admitted  that,  in  some  cases,  we  have  only  acquired 
a  knowledge  of  rivers,  their  direction,  their  branches,  and 
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their  numerous  synonymes  according  to  yarious  langui^s 
and  dialects ;  but  the  courses  of  rivers  indicate  the  configura- 
tion of  the  sur&ce  of  the  earth,  and  exert  a  threefold  influence'; 
they  promote  vegetation,  facilitate  general  intercourse,  and  are 
pregnant  with  the  future  destiny  of  man. 

The  northern  course  of  the  White  Nile,  and  the  south* 
eastern  course  of  the  great  Goschop,  show  that  both  rivers 
are  separated  by  an  elevation  of  the  sur&ce  of  the  earth; 
although  we  are  as  yet  but  imperfectly  acquainted  with  the 
manner  in  which  such  an  elevation  is  connected  with  the 
highlands  of  Habesch,  or  how  it  may  be  prolonged  in  a 
southerly  direction  beyond  the  equator.  Probably,  and  this 
is  also  the  opinion  of  my  friend  Carl  Ritter,  the  Lupata 
Mountains,  which,  according  to  the  excellent  Wilhelm  Peters, 
extend  to  26°  south  lat.,  are  connected  by  means  of  the 
Mountains  of  the  Moon  with  this  northern  swelling  of  the 
earth's  surface  (the  Abyssinian  Highlands).  Lupata,  according 
to  the  last-named  African  traveller,  signifies,  in  the  language 
of  Tette,  closed,  when  used  as  an  adjective.  This  mountain- 
range  which  is  only  intersected  by  some  few  rivers  would  thus 
be  die  closed  or  barred,  *^The  Lupata  chain  of  the  Portuguese 
writers,"  says  Peters,  "is  situated  about  90  leagues  from  the 
mouth  of  the  Zambeze,  and  has  an  elevation  of  little  more  than 
2000  feet.  This  mural  chain  has  a  direction  due  north  and 
south,  although  it  frequently  deflects  to  the  east  or  the  west. 
It  is  sometimes  interrupted  by  plains.  Along  the  coast  of 
Zanzibar  the  traders  in  the  interior  appear  to  be  acquainted 
with  this  long,  but  not  very  high  range,  which  extends 
between  6®  and  26*  south  lat.  to  the  Factory  of  Lourenzo- 
Marques  on  the  Rio  de  Espirito  Santo  (in  the  Delagoa  Bay  of 
the  English).  The  further  the  Lupata  chain  extends  to  the 
south,  the  nearer  it  approaches  the  coast,  until  at  Lourenzo- 
Marques  it  is  only  15  leagues  distant  from  it." 

(24)  p.  10—"  The  consequence  of  the  great  rotatory  movement 

of  the  waters^ 

The  waters  of  the  northern  part  of  the  Atlantic  between 
Europe,  Northern  Africa,  and  the  New  Continent,  are  agitated 
by  a  continually  recurring  gyratory  movement.  Under  the 
tropics  the  general  current  to  which  the  term  rotation -stream 
might  appropriately  be  given  in  consideration  of  the  cause 
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firom  which  it  arises,  moyes,  as  £b  well  known,  like  the  trade 
wind  firom  east  to  west.  It  accelerates  the  navigation  of 
Tessels  sailing  from  the  Canary  Isles  to  South  America;  while 
it  is  nearly  impossible  to  pursue  a  straight  course  ago^inst  the 
current  from  Carthagena  de  Indias  to  Cumana.  This  bend 
to  the  west,  attribute  to  the  trade  winds,  is  accelerated  in 
the  Caribbean  Sea  by  a  much  stronger  movement,  which 
originates  in  a  very  remote  cause,  discovered  as  eaily  as  1560 
by  Sir  Humphrey  Gilbert,*  and  confirmed  in  1832  by  Ren- 
nell.  The  Mozambique  current,  flowing  from  north  to  south 
between  Madagascar  and  the  eastern  coast  of  Africa,  sets  on 
the  Lagullas  Bank,  and  bends  to  the  north  of  it  round  tho 
southern  point  of  Africa.  After  advancing  with  much  violence 
along  the  western  coast  of  Africa  beyond  the  equator  to  the 
island  of  St.  Thomas,  it  gives  a  north-westerly  direction  to  a 
portion  of  the  waters  of  the  South  Atlantic,  causing  them  to 
strike  Cape  St.  Augustin,  and  follow  the  shores  of  Quiana 
beyond  the  mouth  of  the  Orinoco,  the  Boca  del  Drago,  and 
the  coast  of  Paria.f  The  New  Continent  from  the  Ist^us  of 
Panama  to  the  northern  part  of  Mexico  forms  a  dam  or  barrier 
against  the  movements  of  the  sea.  Owing  to  this  obstruc- 
tion the  current  is  necessarily  deflected  in  a  northerly  direc- 
tion at  Veragua,  and  made  to  follow  tho  sinuosities  of  the 
coast-line  from  Costa  Rica,  Mosquitos,  Campeche,  and 
Tabasco.  The  waters  which  enter  the  Mexican  Gulf  between 
Cape  Catoche  of  Yucatan,  and  Cape  San  Antonio  de  Cuba, 
force  their  way  back  into  the  open  ocean  north  of  the  Straits 
of  Bahama,  alter  they  have  been  agitated  by  a  great  rota- 
tory movement  between  Vera  Cruz,  Tamiagna,  the  mouth  of 
the  Hio  Bravo  del  Norte,  and  the  Mississippi.  Here  they 
form  a  warm,  rapid  current,  known  to  mariners  as  the  Gtdf 
Stream,  which  deflects  in  a  diagonal  direction  further  and 
further  from  the  shores  of  North  America.  Ships  bound  for 
this  coast  from  Europe,  and  imcertain  of  their  geographical 
longitude,  are  enabled  by  this  oblique  direction  of  the  current 
to  regulate  their  course  as  soon  as  they  reach  the  Gkdf  Stream 
by  observations  of  latitude  only.  The  bearings  of  this 
current  were  first  accurately  determined  by  Franklin,  Wil- 
liams, and  Pownall. 

*  Hakluyt,  Voyages,  vol.  iii.  p.  14. 

f  Bennell,  InvestigoHon  of  tht  Currents  qf  the  Atlantic  Oeean, 
1832,  pp.  96, 186. 
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From  the  parallel  of  41°  north.lat.  this  stream  of  warm  water 
follows  an  easterly  direction,  gradually  diminishing  in  rapidity 
as  it  increases  in  breadth.  It  almost  touches  the  southern 
edge  of  the  Great  Newfoundland  Bank,  where  I  found  the 
greatest  amount  of  difference  between  the  temperature  of 
the  waters  of  the  Qulf  Stream  and  those  exposed  to  the 
cooling  action  of  the  banks.  Before  the  warm,  current  reaches 
the  Western  Azores  it  separates  into  two  branches,  one  of 
which  turns  at  certain  seasons  of  the  year  towards  Ireland  and 
Norway,  while  the  other  flows  in  the  direction  of  the  Canary 
Isles  and  the  western  coast  of  Northern  Africa. 

The  course  of  this  Atlantic  current,  which  I  have  described 
more  fully  in  the  first  volume  of  my  travels  in  the  regions  of 
the  tropics,  affords  an  explanation  of  the  maimer  in  which, 
notwithstanding  the  action  of  the  trade  winds^  stems  of  the 
South  American  and  West  Indian  dicotyledons  have  been 
found  on  the  coasts  of  the  Canary  Islands.  I  made  many 
observations  on  the  temperature  of  the  Gulf  Stream  in  the 
vicinity  of  the  Newfoundland  Bank.  This  current  bears  the 
warmer  water  of  lower  latitudes  with  great  rapidiiv  into  more 
northern  regions.  The  temperature  of  the  stream  is  therefore 
from  about  4°|  to  7°  Fahr.  higher  than  that  of  the  contiguous 
and  unmoved  water  which  constitutes  the  shore  as  it  were  of 
the  warm  oceanic  current. 

The  flying-fish  of  the  equinoctial  zone  {Exoceius  volitans)^ 
is  borne  by  its  predilection  for  the  warmth  of  the  water 
of  the  Gidf  Stream  far  to  the  north  of  the  temperate  zone. 
Floating  searweed  {Fticus  natan8\  chiefly  taken  up  by 
&e  stream  in  the  Mexican  Gulf,  makes  it  easy  for  the 
navigator  to  recognize  when  he  has  entered  the  Gulf 
Stream,  whilst  the  position  of  the  branches  of  the  sea- 
weed indicate  the  direction  of  the  current.  The  mainmast  of 
the  Engli^  ship  of  war,  the  Tilbury,  which  was  destroyed 
by  fire  in  the  seven  years'  war  on  the  coasts  of  Saint 
Domingo,  was  carried  by  the  Gnlf  Stream  to  the  northern 
coasts  of  Scotland:  and  casks  filled  with  palm-oil,  the  remains  of 
the  cai^o  of  an  Englii^  ship  wrecked  on  a  rock  off  Cape  Lopez 
in  Africa,  were  in  like  manner  carried  to  Scotland,  after  havings 
twice  traversed  the  Atlantic  Ocean,  once  from  east  to  west 
between  2°  and  12°  north  lat.,  following  the  course  of  the 
equinoctial  current,  and  once  from  west  to  east  between  45^ 
and  55°  north  lat.  by  help  of  the  Gulf  Stream..    Eennell^  ift 
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the  work  already  refened  to,  p.  347,  relates  the  voyage  of 
a  bottle  indodng  a  written  paper  which  had  been  thrown 
from  the  Engliiih  ship  Newcastle  in  38°  52f  north  lat,  and 
eS"*  58'  west  Umg.,  <m  the  20th  of  January,  1819,  and  which 
was  first  seen  on  the  Sod  of  June,  1820,  at  the  Bosses  in  the 
north-west  of  Ireland,  near  the  Island  of  Arran.  Shortly  before 
my  arriyal  at  Tenerifib  a  stem  of  South  American  oedar-wood 
{Cedrela  odaraia),  tiiidify  covered  widi  lichens,  was  cast 
ashore  near  the  hariNmr  oi  Santa  Cruz. 

The  effects  of  the  Gulf  Stream  in  stranding  on  the  AjEorean 
Islands  of  Fayal,  Ebrea,  and  Corvo,  bambom,  artificially  cut 
pieces  of  wood,  tnmks  of  an  unknown  species  of  pine  from 
Mexico  or  the  West  Indies,  and  corpses  of  men  of  a  peculiar 
race,  having  very  broad  fiu^,  have  mainly  contributed  to  the 
discovery  of  America,  as  they  confirmed  Columbus  in  his  belief 
of  the  existence  of  Asiatic  countries  and  islands  situated  in  the 
west.  The  great  discoverer  even  heard  from  a  settler  on  the 
Cap  de  la  Verga  in  the  Azores  '*  that  persons  in  sailing  west- 
ward had  met  with  covered  barks,  which  were  managed  by 
men  of  foreign  appearance,  and  appeared  to  be  constructed  in 
such  a  manner  uiat  they  coidd  not  sink,  ahnadias  con  casa 
movedka  que  nunca  ae  kunden,*^  There  are  well  authenticated 
proojfe,  however  much  the  &cts  may  have  been  called  in 
question,  that  natives  of  America  (probably  Esquimaux  from 
Greenland  or  Labrador),  were  carried  b^  currents  or  streama 
from  the  north-west  to  our  own  continent.  James  Wallace* 
relates  that  in  the  year  1682  a  Greenlander  in  his  canoe  was 
seen  on  the  southern  extremity  of  the  Island  of  Eda  by  many 
persons,  who  could  not,  however,  succeed  in  reaching  him. 
In  1684  a  Greenland  fisherman  appeared  near  the  Island  of 
Westram.  In  the  church  at  Burra  there  was  suspended  an. 
Esquimaux  boat,  which  had  been  driven  on  shore  by  currents: 
and  storms.  The  inhabitants  of  the  Orkn^s  call  the  Green- 
landers  who  have  appeared  amongst  them  f^nnmen. 

In  Cardinal  Bembo's  History  of  Venice  I  find  it  stated,  that 
in  the  year  1508  a  small  boat,  manned  by  seven  persons  of  a 
foreign  aspect,  was  captured  near  the  English  coast  by  a 
French  ship.  The  description  given  of  them  applies  perfectly 
to  the  form  of  the  Esquimaux  {homines  erant  septem  medioeri 
statttra,  colore  subohscuro,  lato  et  patente  vultu,  cicatrtceqne  una 
♦  Account  of  the  Islands  of  Orkney  (1700),  p.  60. 
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vtolacea  signato).  No  one  understood  their  language.  Their 
clothing  was  made  of  fish  skins  sewn  together.  On  their 
heads  they  wore  coronam  e  culmo  pictam,  septem  quasi  auriculis 
intextam.  They  ate  raw  flesh,  and  drank  blood  as  we  would 
wine.  Six  of  these  men  perished  during  the  Yoyage,  and  the 
seventh,  a  youth,  was  presented  to  the  King  of  France,  who 
was  then  at  Orleans.* 

The  appearance  of  men  called  Indiana  on  the  coasts  of 
Germany  under  the  Othos  and  Frederic  Barbarossa  in  the  tenth 
and  twelfth  centuries,  and  as  Cornelius  Nepos  (in  his  Frag- 
ments),\  Pomponius  Mela,{  and  Pliny  §  relate,  when  Quintus 
Metellus  Celer  was  Proconsul  in  Graul,  may  be  explained  by 
similar  eflects  of  oceanic  currents  and  by  the  long  continuance 
of  north-westerly  winds.     A  king  of  tiie  Boii,  or,  as  others 
say,  of  the  Suevi,  gave  these  stranded  dark-coloured  men  to 
Metellus  Celer.     Gomara||  regards  these  Indian  subjects  of 
the  King  of  the  Boii  as  natives  of  Labrador.     He  writes.  Si 
ya  nofuesen  de  Tierra  del  Labrador ,  y  los  tuviesen  losHomanos 
por  Indianos  enganados  en  el  color.     It  may  be  inferred  that 
the  appearance  of  Esquimaux  on  the  northern  shores  of 
Europe  was  more  frequent  in  earlier  times,  for  we  learn  from 
the  investigations  of  Kask  and  Finn  Magnusen,  that  this  race 
had  spread  in  the  eleventh  and  twelfth  century  in  considerable 
numbers,  under  the  name  of  Skralingers,  from  Labrador  as  far 
south  as  the  Good  Vinland,  i,e,  the  shore  of  Massachussets  and 
Connecticut,^ 

As  the  winter  cold  of  the  most  northern  part  of  Scandinavia 
is  ameliorated  by  the  action  of  the  Gulf  Stream,  which 
carries  American  tropical  fruits  (as  cocoa-nuts,  seeds  of 
Mimosa  scandens  and  Anacardium  occidentale)  beyond  62° 
north  lat. ;  so  also  Iceland  enjoys  from  time  to  time  the  genial 
influence  of  the  diffusion  of  the  warm  waters  of  the  Gulf 
Stream  far  to  the  northward.  The  sea  coasts  of  Iceland,  like 
those  of  the  Faroe  Isles,  receive  a  large  number  of  trunks  of 

*  Bembo,  Historim  Venetm,  ed.  1718,  lib.  vii.  p.  267. 
t  Ed.  Van.  Staveren,  cur.  Bardili,  t.  ii  1820,  p.  856. 
t  Lib.  ill,  cap.  6,%^. 
§  HisL  Nat.  ii.  67. 

H  HUtoria  Oen.  de  las  Indias.    Saragossa,  1553,  fol.  vii. 
11  See  Cosmos,  vol.  ii.  p.  604  (Bohn's  ed.)  and  Examen  critique  de 
fHist,  de  la  06ograph%e,  t  ii.  pp.  247—278. 
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trees,  driyen  ihither  from  America;  and  this  driA-wood, 
which  formeriy  came  in  greater  abundance,  woa  uimhI  for  the 
purposes  of  building,  and  cut  into  boards  and  kths.  llie 
fruits  of  tropical  ^mts  collected  on  the  Icelandic  shores, 
espedally  between  Ran&rhaTen  and  Vapnafiord,  show  that 
the  moyement  of  the  water  is  from  a  southerly  direction.* 

(25)  p.  10.— **L$eidem  and  other  Lichmsr 

In  northern  regioiis,  the  absence  of  plants  is  compensated 
for  by  the  ooyering  of  B^Banwces  roseus,  Cenomyce  rangiferi" 
nuSy  Lecuka  mmseorum^  Leciaea  icmadaphila,  and  other  cryp- 
togamia  which  are  spread  over  the  earth,  and  which  may 
be  said  to  prepare  the  way  for  the  growth  of  grasses  and  other 
herbaceous  plants.  In  the  tropical  world,  where  mosses  and 
lichens  are  <mly  observed  to  abound  in  shady  places,  somo 
few  oily  fdants  supply  the  place  of  the  lowly  lichen. 

(26)  p.  11. — ^^  The  Care  of  Animals  yielding  milk. — Ruine  of 

the  Aztek  fortress,^* 

The  two  oxen  already  named.  Bos  americanus  and  Bos 
moschatuSf  are  peculiar  to  the  northern  part  of  the  American 
continent.    But  the  natives — 

Queis  neque  mos,  neq[ue  aUtus  erai,  necjunffere  tauros 

Yiig.  Mil  I  819. 

drank  the  fresh  blood,  and  not  the  milk,  of  these  animals. 
Some  few  exceptions  have  indeed  been  met  with,  but  only 
among  tribes  who  at  the  same  time  cultivated  maize.  I  have 
already  observed  that  Gomara  speaks  of  a  people  in  the 
north-west  of  Mexico  who  possessed  herds  of  tamo  bisons* 
and  derived  their  clothing,  food,  and  drink  from  these 
animals.  This  drink  was  probably  the  blood,f  for,  as  I  have 
frequently  remarked,  a  dislike  of  milk,  or  at  least  the  absence 
of  its  use,  appears  before  the  arrival  of  Europeans  to  have 
been  common  to  all  the  natives  of  the  New  Continent,  as  well 
as  to  the  inhabitants  of  China  and  Cochin  China,  notwith- 
standing their  great  vicinity  to  true  pastoral  tribes.  The 
herds  of  tame  lamas  which  were  found  in  the  highlands  of 
Quito,  Peru,  and  Chili,  belonged  to-a  settled  and  agricultural 
*  Sartorius  von  Walterahausen,  Physisch-geoffraphische  Skizze  von 

Idandf  1847,  s.  22—35. 

t  Prescott,  Conquest  of  Mexico,  vol.  iii.  p.  416. 
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population.  Pedro  de  Cie^a  de  Leon*  seems  to  imply, 
altiiongli  assuredly  as  a  Tery  rare  exception  to  the  geneiul 
mode  of  life,  that  lamas  were  employed  on  the  Peruvian  moun- 
tain plain  of  Callao  for  drawing  the  plough.f  Ploughing  was, 
however,  generally  conducted  in  Peru  by  men  only.J  Barton 
has  made  it  appear  probable  that  the  American  buf^o  had 
from  an  early  period  been  reared  among  some  West  Canada 
tribes  on  account  of  its  flesh  and  hide.§  In  Peru  and  Quito 
the  lama  is  nowhere  found  in  its  original  wild  condition. 
According  to  the  statements  made  to  me  Inr  the  natives,  the 
lamas  on  the  western  declivity  of  the  Chmiboiazo  became 
wild  at  the  tune  when  Lican.  the  ancient  residence  of  the 
rulers  of  Quito,  was  laid  in  ashes.  In  Central  Peru,  in  the 
Ceja  de  la  MontaHa,  cattle  have  in  like  manner  become 
completely  wild;  a  small  but  daring  race  that  often  attacks 
the  Indiems.  The  natives  call  them  "  Vacas  del  Monte " 
or"Vacas  Cimarronas.*'||  Cuvier's  assertion  that  the  lama 
had  descended  from  the  guanaco,  still  in  a  wild  state,  which 
had  unfortunately  been  extensively  propagated  by  the  admir- 
able observer,  Meyen,^  has  now  been  completely  refuted  by 
Tschudi. 

The  Lama,  the  Paco  or  Alpaca,  and  the  Ghianaco  are  three 
originally  distinct  species  of  animals.**  The  Guanaco  (Hua- 
nacu  in  the  Qquichua  language)  is  the  largest  of  the  three, 
and  the  Alpaca,  measured  from  the  ground  to  the  crown  of 
the  head,  the  smallest.  The  Lama  is  next  to  the  Guanaco  in 
height.  Herds  of  Llamas,  when  as  numerous  as  I  have  seen 
them  on  the  elevated  plateaux  between  Quito  and  Riobamba, 
are  a  great  ornament  to  the  landscape.  The  Moromoro  of  Chili 
appears  to  be  a  mere  variety  of  the  lama.  The  different  species 
of  cameUike  sheep  foimd  still  wild  at  elevations  of  from  13,000 
to  upwards  of  16,000  feet  above  the  level  of  the  sea,  are  the 
Vicuna,  the  Guanaco,  and  the  Alpaca;  of  these  the  two  latter 
epecies  are  also  found  tame,  although  this  is  but  rarely  the 

*  Chronica  del  Peru,  Sevilla,  1663,  cap.  110,  p.  264. 
+  See  Gay,  Zoologia  de  Chilif  Mamiferoa,  1847,  p.  164. 
X  See  the  Inca  Garcilaso,  Gommentarioa  recUes,  P.  1,  lib.  y.  cap.  2, 
p.  188;  and  Prescott,  J^w^,  of  the  Conquest  of  Peru,  1847,  voL  i.  p.  136. 
§  Fragments  of  the  Nat.  Hist,  of  Pennsylvania,  P.  1,  p.  4. 
It  Tschudi,  Fauna  Peruana^  b.  266. 
%  Reise  um  die  Erde,  th.  iii.  b.  64. 
♦*  Tschudi,  B.  228,  287. 


ILLTTSTBATIOKS  (26).     BUIK8  OF  THE  AZTEK  FOBTHESS.    127 

«ase  witli  the  Gnonaoo.  The  alpaca  does  not  bear  a  warm 
climate  as  well  as  liie  lama.  Since  the  introduction  of  the 
more  nseful  horse,  mnle,  and  ass  (the  latter  of  which  exhibits 
great  animation  and  beauty  in  tropical  regions),  the  lama  and 
alpaca  have  been  less  generally  reared  and  employed  as  boasts 
of  burden  in  the  mining  districts.  But  their  wool,  which 
"varies  so  wjuAl  in  fineness,  is  stiU  an  important  branch  of 
industry  ameoff  the  inhabitants  of  the  mountains.  In  Chfli 
the  wild  and  toe  tame  guanaco  are  distinguished  by  special 
names,  the  former  bemg  called  ^*Luan"  and  the  latter 
*'  Chilihueque."  The  wide  dissemination  of  the  wild  Ghianacos 
from  the  Peruvian  Cordilleras  to  Tierra  del  Fucgo,  sometimes 
in  herds  of  600  heads  of  cattle,  has  been  &cilitated  by  the 
circumstance  that  these  animals  can  swim  with  great  facility 
from  island  to  island,  and  are  not  therefore  impeded  in  their 
passage  across  the  Patagonian  channels  or  fiords.* 

South  of  the  river  Qyla,  which  together  with  the  Rio 
Colorado  pours  itself  into  me  Califomian  Gulf  (Mar  de  Cortes), 
lie  in  the  midst  of  the  dreary  steppe  the  mysterious  ruins 
of  the  Aztek  Palace,  called  by  the  Spaniards  *'  las  Casas 
Grandes."  When,  about  the  year  1160,  the  Azteks  first 
appeared  in  Anahuac,  having  migrated  from  the  imknown 
land  of  Azdan,  they  remained  for  a  time  on  the  borders  of 
the  Gyla  river,  llie  Franciscan  monks,  Gorces  and  Font, 
who  saw  the  "  Casas  Grandes  "  in  1773,  are  the  last  travellers 
who  have  visited  these  remains.  According  to  their  state- 
ment, the  ruins  extended  over  an  area  exceeding  sixteen  square 
miles.  The  whole  plain  was  covered  with  the  broken  frag- 
ments of  ingeniously  painted  earthenware  vessels.  The 
principal  palace,  if  the  word  can  be  applied  to  a  house 
formed  of  imbumt  clay,  is  447  feet  in  length  and  277  feet  in 
breadth.f 

The  Tay^  of  California,  a  delineation  of  which  is  given 
by  the  Padre  Venegas,  appears  to  difier  but  inconsiderably 
from  the  Ovts  mitsimon  of  the  Old  Continent.  The  some 
animal  has  also  been  seen  in  the  Stony  Mountains  near 
the  source  of  the  River  of  Peace,  and  differs  entirely  from 

*  See  the  pleasing  descriptions  in  Darwin's  Journal,  1845,  p.  66. 

+  See  a  rare  work  printed  at  Mexico,  in  1792,  and  entitled  Oronica 
serdfica  y  ApostClica  del  Colegio  de  Propaganda  Fide  de  la  Sama 
Cruz  de  Qu^r^taro,  por  Fray  Juan  Domingo  Arricivita. 
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the  small  white  and  black  spotted  goat-like  animal  found  on 
the  Missouri  and  Arkansas.  The  synonyme  of  Antilope 
furcifer,  A.  tememazama,  (Smith,)  and  Ovis  montana  is  still 
very  imcertain. 

(27)  p.  11. — "  2%tf  ctdture  of  farinaceous  greases '^ 

The  original  habitat  of  the  farinaceous  grasses,  like  that  of 
the  domestic  animals  which  have  followed  man  since  his 
earliest  migrations,  is  shrouded  in  obscurity.  Jacob  Grimm 
has  ingeniously  derived  the  German  name  for  com,  Getraide^ 
from  the  old  German  " gitragidi,"  "getregede."  ''It  is  as  it 
were  the  tame  fruit  {frugesy  frumentum)  that  has  fallen  into 
the  hands  of  man,  as  we  speak  of  tame  animals  in  opposition 
to  those  that  are  wild."* 

''  It  is  a  most  striking  fact  that  on  one  half  of  our  planet 
there  should  be  nations  who  are  wholly  unacquainted  with  the 
use  of  milk  and  of  the  meal  yielded  by  narrow-eared  grasses, 
(Hordeacea  and  Avenacea)  whilst  in  the  other  hemisphere 
nations  may  be  found  in  almost  every  region  who  cultivate 
cereals  and  rear  milch  cattle.  The  culture  of  different  cereals 
is  common  to  both  hemispheres;  but  while  in  the  New  Conti- 
nent we  meet  with  only  one  species,  maize,  which  is  cultivated 
from  52°  north  to  46°  south  lat.,  we  find  that  in  the  Old  World 
the  fruits  of  Ceres,  (wheat,  barley,  spelt,  and  oats,)  have  been 
everywhere  cultivated  from  the  earliest  ages  recorded  in  history. 
The  belief  that  wheat  grew  ivtld  in  the  Leontine  plains  as  well 
as  in  other  parts  of  Sicily  was  common  to  several  ancient 
nations,  and  is  mentioned  as  early  as  Diodorus  Siculus.f 
Cereals  were  also  foimd  in  the  alpine  meadow  of  Enna. 
Diodorus  says  expressly,  ''The  inhabitants  of  the  Atlantis 
were  unacquainted  with  the  fruits  of  Ceres,  owing  to  their 
having  separated  from  the  rest  of  mankind  before  those  fruits 
were  made  known  to  mortals."  Sprengel  has  collected 
several  interesting  facts  from  which  he  is  led  to  conjecture 
that  the  greater  number  of  our  European  cereals  originally 
grew  wild  in  Northern  Persia  and  India.  He  supposes  for  in- 
stance that  summer  wheat  was  indigenous  in  the  land  of  the 
Musicani,  a  province  of  Northern  India ;  J  barley,  antiquissi^ 

*  Jacob  Grimm,  Oesch,  der  Deutschen  Sprache,  ISiS,  th.  i.  s.  62. 
t  lib.  y.  pp.  199,  232.    WesaeL 
t  Strabo,  xy.  1017. 
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mum  JruTnenium,  aa  Pliny  ttnns  it.  and  which  wu  also  ibe 
only  cerenl  known  to  tbc  CruamicheB  of  the  Ciinahm.  ori|;iiiatcd, 
according  to  Mcwca  of  Chorcnc,*  on  the  hnnks  of  the  Arazea 
or  Kur  in  Georgia,  and  according  to  Murco  Polo  in  fialuBchnm, 
in  Northern  lioia;!  >nd  &m&  originated  in  IlamadBD. 

My  intcUigent  f^end  and  teacher.  Link,  has  however  •faown 
in  a  comprehensive  tind  critical  treatise,}  that  these  pajsoan 
arc  open  to  much  doubt.  In  a  former  cae;^  of  my  owii.|  I 
expressed  doubts  resardiog  the  ciintencc  of  wild  ccrealii  in 
Asia,  and  coDsiderea  them  to  have  become  wild.  Rcinhold 
Forster,  who  before  his  voyage  with  Captain  Cook  mailc  an 
e.-ipedition  for  purposes  of  natural  history  into  the  «outh  of 
Kussia  by  order  of  the  Kmprrm  Catherine.  Kported  'hit  the 
tn-o-lined  mmmer  barley  {Ilordrum  dittichfm)  gri'w  wild 
near  the  confluence  of  the  Samara  and  the  Volga.  At  th« 
end  of  September  in  the  year  1829,  Khrcnbei^  and  mrwlT 
also  herborised  on  the  Hiunara,  during  our  journey  ftmn 
Orcnbut^  and  Uralttk  to  Snrotow  and  the  Ciuiputn  Sea.  Th« 
quantity  of  wheat  and  rye  plantA  growing  wild  on  uncultivated 
ground  in  this  district  was  certainly  very  remarkable:  but 
the  plants  did  not  oppeor  to  us  to  aiSvt  from  the  ordinary 
Ifinffc.  Ehrenberg  received  from  M.  Oirelin  a  species  of  rye, 
Secalr  fragile,  that  had  been  gathci*cd  on  the  Kirghis  SlCDpe, 
and  which  Marshal  Biebemtein  for  some  time  eonjccturca  to 
bo  the  mother  plant  of  our  cultivated  rye,  SrcaU  cerealf. 
Michaur's  herbarium  does  not  show  (according  to  Achill 
Itichard's  testimony),  that  Spelt  ( Tn'/icam  ipella)  grows  wild 
at  Hanmdan  in  I'eraia,  as  Olivier  and  Michaus  have  been  sup- 
posed to  maintain.  More  confidence  is  due  to  the  recent 
accounts  obtained  through  the  unwearied  zeal  of  the  intelligent 
traveller.  Professor  Carl  Koch.  He  fouTid  a  lai^c  quantity 
of  rye  (Secale  cereale  far.  ff.  pecti'tiala)  in  the  Pontic  Monit* 
tains,  at  heights  of  more  than  SOOO  or  tOOO  feet  above  ihe 
level  of  the  sea,  on  spots  where  this  species  of  groin  had 
not  within  the  memory  of  the  inhabitants  been  previously 
cultivated.  "  Its  appearance  here  is  the  more  iniijortont," 
he  remarks,  "because  with  us  this  grain  never  propagates 

•  Oeoffr.  Armen.,  eiL  Whistoa,  1738,  p.  360. 

-f-  fiamusia,  toI.  ii.  p.  10. 

t  Ablionill.  derBerl.  Aiad.  1816.  B.  123. 

S  i'ssoi  tuT  la  Qiographie  del  ftanUi,  1805,  p.  28. 
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itself  spontaneously."  Koch  collected  in  the  Sehlrwan  part 
of  the  Caucasus  a  kind  of  grain  which  he  calls  Hordewm 
^onlaneum,  and  regards  as  the  originally  wild  Hordeunt 
teocrilon.  (Linn.)* 

A  negro  slave  ofthe  great  Cortes  was  the  first  who  cultiva- 
ted wheat  in  New  Spain,  from  throe  seoda  which  he  found 
amongst  some  rice  brought  from  Spain  for  the  use  of  the 
troops.  In  the  Franciscan  convent  at  Quito  I  saw,  pre- 
served aa  a  relic,  the  earthen  vessel  which  had  contained 
the  first  wheat  Bowed  in  Quito  by  the  Franciscan  monk, 
Fray  Jodoco  Rixi  de  Gante,  a  native  of  Ghent  in  Flanders. 
The  first  crop  was  raised  in  front  of  the  convent,  on  the 
"  Plaznela  de  S.  Fnmciseo,"  after  the  wood  which  then  ex- 
tended from  the  foot  of  the  Volcano  of  Pichincha  had  been 
cleared.  The  monks,  whom  I  frequently  visited  during  my 
Stay  at  Quito,  begged  me  to  explain  the  insmption  on  the 
cup,  which  according  to  their  conjceturo  contained  some 
hidden  allusion  to  wheat.  On  examining  the  vessel,  I  lead 
in  old  German  the  words  "  Let  liim  who  drinks  from  me, 
ne'er  forget  his  God."  This  old  Grerman  drinking  cup  excited 
in  me  feelings  of  veneration !  Would  that  everywhere  in  the 
New  Continent  the  names  of  those  were  preserved  who, 
instead  of  devastating  the  soil  by  bloody  conquesta,  confided 
to  it  the  first  fruits  of  Ceres !  There  are  "  fewer  examples  of 
a  general  affinity  of  names  in  terms  relating  to  the  di^erent 
Hpecies  of  com  and  objects  of  agriculture  than  to  the  rearing 
of  cattle.  Herdsmen  when  they  migrated  to  other  regions 
had  still  much  in  common,  while  the  subsequent  cultivators  t^ 
the  soil  had  to  invent  special  words.  But  the  fact  that  in 
comparison  with  the  Sanscrit,  Romans  and  Greeks  seem  to 
etand  on  the  same  footing  with  Germans  and  Slavonians, 
speaks  in  favour  of  the  very  early  contemporaneous  emigra- 
tion of  the  two  latter.  Yet  Ihe  Indian  Java  {fmmxniunt 
hoTdettm),  when  compared  with  the  Lithuanian jnuioi,  and  the 
Finnish  _;yuia,  affords  a  striking  exception,  "f 

(28)  p.  11. — '■'Preferring  to  keep  within  a  cooler  climate." 
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iandcu  We  saw  tiba  Toms  of  pekces  and  baths  on  the 
oftfae  Andea,  at  an  eleratum  of  from  10^0  to  11,510  feet 
None  but  northern  tribea  migrating  from  the  north  towards 
the  eq[iiator  ooald  ha^e  lemained  from  preference  in  such  a 
climate. 

(29)  p.  1%^*^1%§  hi$tonf  ofihtpmjplmg  ofJapim:' 

1  believe  I  hate  nooeeded  in  showing,  in  m j  woiiL  on 
the  moQamflots  of  the  Ameriean  primitive  races,*  by  an 
ezaminatioa  of  tiie  Mexican  and  Inibetian^apanese  calen^ 
dars,  br  a  eomet  determinatioD  of  the  position  of  the  flcansile 
Pyramids,  and  by  the  ancient  myths  which  record  four 
revtdutions  of  tiie  world  and  the  dispersion  of  mankind 
after  a  great  dehige,  that  the  western  nations  of  the  New 
ContineiLt  nudaftained  relations  of  intercourse  with  those  of 
Eastern  Asia,  long  before  the  arrival  of  the  Spaniards. 
These  observations  have  derived  additional  weight,  since  the 
B^tearanoe  of  my  woik,  from  the  &cts  recently  published  in 
]&]gland,  f^raace,  and  the  United  States,  r^;arding  the 
res^axkable  pieces  of  acu^iture  carved  in  the  mdian  style, 
which  hav«  been  discovered  in  the  ruins  of  Quatimala  and 
Yucatan.f  Tlie  ancient  architectural  remains  found  in  the 
peninsola  of  Tocatan  testify  more  than  those  of  Palenque,  to 
an  astonishing  dqnee  of  civiliation.  They  are  situated 
between  Valladoiifl,  •  Menda,  and  Campeche,  chiefly  in 
tiie  western  portion  of  the  country.  But  the  monuments 
on  the  island  of  C!oaumel,  (properly  Cuzamil,)  east  of  Yuca- 
tan, were  the  first  which  w^e  seen  by  the  Spaniards  in 
the  expedition  of  Juan  de  Gri^va  in  1518,  and  in  that  of 
Cortes  in  1519.  I%«ir  discovery  tended  to  diiSuse  throughout 
Europe  an  exalted  idea  of  the  advanced  conditioti  of  ancient 

*  V%iM  de»  OordiBirea  et  J£onvme$U»  det  peuplea  indig^nei  d€ 
TAmSrigv€,  2  tomes. 

f  Compare  the  woxi^  of  D.  Antonio  del  Bio,  entitled  DeBcription  qf 
ihe  Suins  qf  an  Ancient  City  discovered  near  PcUengue,  1822,  tnuis- 
Uted  ftom  the  orig.  mannscr.  report  by  Cabrera,  p.  0,  tab.  12 — 14 
(Bio's  researches  were  made  in  the  year  1787);  with  Stephens,  IncidenUf 
4f  Tnwel  in  Tucatan,  1843,  toL  i  pp.  S91,  429—434,  and  vol.  ii. 
pp.  21,  54,  56,  817,  323;  with  the  magnificent  work  of  Catherwoo4« 
V%ao9  of  Ancient  MomunenU  m  Central  America,  CkiapoM,  and 
Tueatan,  1844;  and  lastly  with  Pi^scotlv  Tiie  Conqnut  (^  Meaeio^ 
vol.  iii.  Append,  p.  360. 

X  2 
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Mexican  civilization.  The  moet  important  ruins  of  the 
peninsula  of  Yucatan  (unfortunately  not  yet  thoroughly 
measured  and  drawn  by  architects)  are  those  of  the  ^'  Casa 
del  Gobemador  *'  of  Uxmal,  the  Teocallis  and  vaulted  con- 
structions at  Kabah,  the  ruins  of  Labnan  with  its  domed 
pillars,  those  of  Zayi  which  exhibit  columns  of  an  order  of 
architecture  nearly  approaching  the  Doric,  and  those  of  Chiche 
with  large  ornamented  pilasters.  An  old  manuscript  written 
in  the  Maya  language  by  a  Christian  Indian,  which  is  still  in 
the  hands  of  the  "  Gefe  politico  "  of  Peto,  Don  Juan  Rio  Perez, 
gives  the  different  epochs  {Katunes  of  52  years)  at  which  the 
Toltccs  settled  in  different  parts  of  the  peninsula.  Perez 
would  infer  from  these  data  that  the  architectural  remains  of 
Chiche  go  back  as  far  as  the  fourth  century  of  our  era, 
whilst  those  of  Uxmal  belong  to  the  middle  of  the  tenth 
century;  but  the  accuracy  of  these  historical  deductions  is 
open  to  great  doubt.* 

I  regard  the  existence  of  a  former  intercourse  between 
the  people  of  Western  America  and  those  of  Eastern  Asia 
as  more  than  probable,  although  it  is  impossible  at  the 
present  time  to  say  by  what  route  and  with  which  of 
the  tribes  of  Asia  this  intercourse  was  established.  A 
small  number  of  individuals  of  the  cultivated  hierarchical 
castes  may  perhaps  have  sufficed  to  effect  great  changes  in  the 
social  condition  of  Western  America.  The  fabulous  accounts 
formerly  current  regarding  Chinese  expeditions  to  the  New 
Continent  refer  merely  to  expeditions  to  Fusang  or  Japan. 
It  is,  however,  possible  that  Japanese  and  Sian-Pi  may  have 
been  driven  by  storms  from  the  Corea  to  the  American 
coasts.  We  know  as  matters  of  history  that  Bonzes  and 
other  adventurers  navigated  the  Eastern  Chinese  seas  in 
search  of  a  remedial  agent  capable  of  making  man  immortal. 
Thus  imder  Tschin-chi-huang-ti  three  hundred  young  couples 
were  dispatched  to  Japan  in  the  year  209  before  our  era, 
who,  instead  of  returning  to  China,  settled  on  the  Island  of 
Nipon.f    May  not  accident  have  led  to  similar  expeditions  to 

*  Stephens,  Incid,  of  TrawX  in  Yucatan,  voL  1.  p.  439,  and  vol.  ii. 
p.  278. 

t  Klaproth,  Tableaux  hUtori^ea  de  VA^ie,  1824,  p.  79;  Nouveau 
Journal  anati^uet  i.  x.  1882,  p.  886 ;  and  Humboldt,  Examen  cri- 
iique,  t  ii  pp.  62—67. 
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iLc  Fcx  laltmda,  to  Ainachka,  or  Now  Colifomin?  Aa  Uio 
westerc  coasts  of  the  AmErican  continent  incline  from  north- 
west to  eouth-eost,  and  the  ciutrni  coasts  of  Asia  from  north- 
east to  nouth-west,  the  distADcc  between  the  two  continents 
in  the  milder  zone,  which  ia  most  conducive  to  mental  dcrc- 
lopmeut  (45°  Iftt,),  would  appear  too  coiuidcrablc  to  admit 
of  an  accidental  settlement  having  been  made  in  this  lati- 
tude. Wc  must  therefore  assume  that  the  first  landing 
took  place  in  the  ungenial  climate  of  55'^  and  65°,  and  that 
cultivation,  like  the  general  advance  of  population  in  America, 
progressed  by  i^dual  stations  from  nurUi  to  Houth."  It  was 
even  believed  in  the  beginning  of  the  sixteenth  century*  that 
the  fragments  of  ships  from  Ciitayo,  i.t.  from  Japan  or  C'hinn, 
had  been  found  on  tue  coasts  of  the  Northern  Uorndo,  called 
also  Quivira  and  Cibora.f 

We  know  as  yet  too  little  of  the  languages  of  America 
entirely  to^reuounce  the  hope  that,  amid  their  mmiy  varieties, 
some  idiom  may  be  discovered,  that  has  been  spoken  with 
certain  modifications  in  the  interior  of  South  America  and 
Central  A-tia,  or  that  might  at  least  indicate  un  ancient  affinity. 
Siich  a  discovery  would  undoubtedly  be  one  of  the  most 
brilliant  to  which  the  history  of  the  human  race  can  hope  to 
attain!  But  onali^ies  of  knguagc  me  only  de>-crving  of 
confidence  where  mere  resemblances  of  sound  in  the  roots  ore 
not  alone  the  object  of  research,  but  attention  is  also  direi^led 
to  the  organic  structure,  the  gramomtical  forms,  ami  those 
elements  of  language  which  manifest  themselves  as  the  jjro- 
duct  of  the  intellectual  power  of  man. 

(30)  p.  12— "  J/awy  other formi  of  animalllfe." 
The  Steppea  of  Caracas  abound  in  flocks  of  the  so-called 
Cervus  mexicaniia.     lliia  stag  when  young  is  spotted,  and  re- 
sembles the  roe.    We  have  frequently  met  with  iierfectly  wliilo 
varieties,  which  is  a  very  striking  fact  when  the  high  temju.- 
rature  of  this  zone  is  taken  into  consideration,     ilie  Cemut 
mexicaaus  is  not  found  on  the  declivities  of  the  Andes  in  the 
equatorial  region,   at  an  elevation  esceediug  from  4476  to 
5115  feet,  but  another  white  deer,  which  1   could   scarcely 
distinguish    by  any  one    specific    characteristic    from    the 
•  BSai.  hist.  t.  iii.  pp.  155—160. 
+  Goroara,  Hist,  general  dc  laa  Iiidiaa,  p.  117. 
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European  species,  ascends  to  an  elevation  of  nearly  13,000 
feet  The  Cavia  capybara  ia  known  in  the  province  of 
Caracas  by  the  name  of  Chifftdre.  This  unfortunate  animal 
is  pm-socd  in  the  water  by  the  crocodiJo,  and  on  land  by  the 
tiger  or  jaguar.  It  runa  so  badly  that  we  were  often  able  to 
eatch  it  with  onr  hands.  The  extremities  are  smoked  and 
eaten  as  hams,  but  have  a  most  unpleasant  taste,  owing  to  the 
flavour  and  smell  of  musk  by  which  they  are  impregnated; 
and  on  the  Orinoco  we  gladly  ate  monkey-hams  in  preference. 
These  beautifiilly  striped  animals — tho  Vimrra  trapiirilo, 
Viterra  zoriUa,  and  Viverra  viltaia — eahale  a  fetid  odour. 

(31.)  p.  12—"  The  Guaraites  and  the  fan-palm  Maurilia." 
The  small  coast  tribe  of  the  Guaranes  (called  in  British 
Guiana,  the  Warraws,  or  Guarnnos,  and  by  the  Cnribs 
TJ-ara-u)  inhabit  not  only  the  swampy  delta  and  the  river 
network  of  the  Orinoco  (more  particulaTly  the  bt^s  of  the 
Manamo  grande  and  the  CaBo  Macareo),  but  also  estend,  with 
very  slight  differences  in  their  mode  of  living,  along  the  sea- 
shore, between  the  mouths  of  the  Essequibo  and  the  Boca  do 
Navies  of  the  Orinoco.*  According  to  the  testimony  of  Schom- 
bui^k,  the  admirable  observer  referred  to  in  the  note,  there  are 
Btili  about  1700  Wanuus  or  Guaranoa  living  in  the  vicini^ 
of  Cumaea,  and  along  tho  bants  of  the  Barime  river,  which 
empties  itself  into  Qie  gulf  of  the  Boca  de  Navies.  The 
social  habits  of  the  tribes  settled  in  the  delta  of  the  Orinoco 
■were  known  to  the  great  historian  Cardinal  Bembo,  the 
cotcmporary  of  Christopher  Columbus,  Amerigo  Vespueoi, 
and  Alonzo  de  Hojeda.  He  sayaf  qnibusdam  in  locis  propter 
pahides  ineola  domus  in  arhoribus  mdi^cant.  It  is  hardly 
probable  that  instead  of  the  Guaranos  at  the  mouth  of  thB 
Orinoco,  Bembo  should  here  allude  to  the  natives  of  the 
country  near  the  mouth  of  the  gulf  of  Maracaibo,  where 
AlonTO  do  Hojeda,  ia  August,  1499,  (when  accompanied  by 
Vespucci  and  Juan  de  la  Cosa)  found  a  population  having 
their  dwellings  _/b7irfa(a  aopra  I'acqaa  come  Venezia  ("built 
like  Venice  on  the  water"). {    Vespucci,  in  the  account  of  his 

'  Compare  my  Eelalion  hialorique,  1. 1.  p.  492,  t  IL  pp.  fi53,  T03, 
Ollh  Richard  Schomburgfc,  BeUen  t'n  Brilisch  (hiiaita,  th.  i.  1847,  s. 
a,  120,  173,  194. 
t  Historic  Venetai.  1661,  p,  88. 
t  See  text  of  Ricoardi  in  mj  Examen  crit.  t.  Iv.  p.  456. 
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travels,  in  which  we  meet  with  the  first  traces  of  the  etymo* 
logy  of  the  name  of  the  province  of  Venesmda  (Little  Venice) 
88  used  for  the  proTince  of  Caracas,  speaka  otnly  of  houses 
built  on  a  foundation  of  piles,  and  makes  no  mention  of  habi* 
tations  in  trees. 

Sir  Walter  Raleigh  bears  a  subsequent  and  incontrovertible 
evidaice  to  the  same  &ct,  for  he  says  expressly  in  his  descriptioa 
of  Guiana,  that  (m  his  second  voyage  in  1 595,  when  in  the  mouth 
of  the  (^inoco,  "  he  saw  the  fire  of  the  Tivitites  and  Qua-raw- 
etes"  (so  he  calls  the  Ghiaranes), ''  high  up  in  the  trees.*'*  There 
isa  dntwing  of  the  fire  in  the  Latin  edition  of  thih  work^f  and 
Raleigh  was  the  first  who  brought  to  Engpbnd  the  fruit  of  the 
Mauntia  palm,  which  he  very  justly  compared,  on  account  of 
its  scales,  to  fir-cones.  Father  Jos6  Qumilla,  who  twice 
visited  the  Ghiaranes  as  a  missionary,  says,  indeed,  that  this 
tribe  have  their  dwelling  in  the  Palmares  (palm  groves)  of  the 
morasses;  but  while  he  speaks  more  definitely  of  pendent 
habitations  supported  by  high  pillars,  makes  no  mention  of 
platforms  attadked  to  stUl  growing  trees.^  Hillhouse  and 
Sir  Robert  Schomburgk§  are  of  opinion  that  Bembo,  through 
the  relations  of  others,  and  Raleigh,  by  his  own  observation^ 
were  deceived  into  this  belief  in  consequence  of  the  high  tops 
of  the  palm  trees  being  lighted  up  in  such  a  manner  by  toe 
fires  below  them,  that  those  sailing  by  thought  the  habitations 
of  the  Guaranes  were  attached  to  3ie  trees  memselves.  "  We 
do  not  deny,"  says  Schomburgk,  "  that  in  order  to  escape  the 
attacks  of  the  mosquitos,  the  Indian  sometimes  suspends  his 
hammock  from  the  tops  of  trees,  but  on  such  occasions  no 
fires  are  made  under  the  hammock.  "|| 

According  to  Martius,  the  beautiM  Palm,  Moriche,  Man^ 

*  Baleigh,  Discovery  of  Quiana,  1596,  p.  80. 

t  Brevia  ct  admiranda  Descriptio  regni  CfuUmm  (Norib.  1509)^ 
tab.  4. 

t  Gumilla,  Historia  natural,  civU  y  geografica  de  laa  Nadonet 
aituadas  en  laa  riveraa  del  Rio  Orinoco,  nueva  impr.^  1791,  pp.  14t^ 
146,  163. 

§  See  Journal  of  the  Royal  Oeogr.  Society,  vol.  xii.  1842,  p.  175,  and 
Description  of  the  Murichi,  or  Ita  Palm,  read  in  ike  ma^ng  of  iha 
British  AssocicUion  held  at  Oambridge,  June  1845  {published  in 
Simond's  Colonial  Magazine), 

II  See  also  Sir  Robert  Schombargk's  new  edition  of  RcUaigh^a  Dis- 
covery of  Guiana  (1848),  p.  50, 
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ritla  flexuoaa,  Quieteea,  or  Ita  Palm,*  belongs,  tc^ether  with 
Calamus,  to  the  family  of  the  Lepidocarya!  or  Corypheie. 
LinnEeuB  has  described  it  very  imperfectly,  as  he  erroneously 
considered  it  to  be  devoid  of  leaves.  The  trunk  is  26  feet 
high,  but  it  probably  does  not  attain  this  height  in  less  than 
120  or  even  150  years.  The  Mauritia  extends  high  up  the 
declivity  of  the  Duida,  north  of  the  Esmeralda  mission,  where 
I  found  it  in  great  beauty.  It  forms,  in  moist  places,  fine 
groups  of  a  fresh  and  shining  verdure,  reminding  iw  of 
that  of  our  alders.  'ITie  trees  preserve  the  moisture  of  the 
ground  by  their  shade,  and  hence  the  Indions  believe  that  the 
Mauritia  draws  water  around  its  roots  by  some  mysterious 
attraction.  In  conformity  with  an  analogous  theory  they 
advise,  that  serpents  should  not  be  killed,  because  the  de- 
struction of  these  animals  is  followed  by  the  drying  up  of  the 
lagoons.  Thus  do  the  rude  children  of  nature  confound  cause 
and  effect!  Gumilla  calls  the  Mauritia  fiemutsa  of  the  Gua- 
ranes  the  tree  of  life  (' '  nrbol  do  la  vida' ' ) ,  It  is  found  on  the 
mountains  of  Ronaima,  cast  of  the  sources  of  the  Orinoco,  as 
high  as  4263  feet.  On  the  un&equented  banks  of  the  Kio 
Atabapo,  in  the  interior  of  Guiana,  we  discovered  a  new 
species  of  Mauritia  having  a  prickly  stem;  our  Mauritia 
aculeata.'\ 

(32)p.  13. — '^Att  American  Slyliie." 
The  founder  of  the  eect  of  Stylites,  the  fanatical  Pillar- 
saint,  Simeon  Sisanites  of  Syria,  the  son  of  a  Syrian  herdsman, 
is  said  to  have  passed  thiity-seven  years  in  holy  contempla- 
tion, elevated  on  five  columns,  each  higher  than  the  preceding. 
He  died  in  the  year  461.  The  last  of  the  pilkra  which  he 
occupied  was  40  ells  in  height,  for  seven  hundred  years 
there  continued  to  be  followers  of  this  mode  of  life,  who  were 
called  SancU  Columiwres,  or  PiUar-snints.  Even  in  Germany, 
in  the  see  of  Treves,  attempts  were  mado  to  found  similar 
aerial  cloisters;  but  the  dangerous  practice  met  with  the  con- 
stant opposition  of  the  bishops.^ 

•  Eernau,  MiuiimaTy  Labavri  in  British  Quiana,  1847,  pp.  34,  ii 
t  Humboldt,  BonpJand,  ct  Kunth,  A'di'o  gentra  c(  ipecki  Pla»- 
(arum,  t.  i.  p.  310. 
t  ModieiiD,  Inttiiut.  Hitt.  Ecdet.,  1765,  p.  21fi. 
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(33)  p.  14. — "Toimi  on  ihe  banJtt  ofUu  Stej^M-rntrt." 
Families  who  lire  by  ntiring  cattle  and  dd  not  tak«  pun  in 
^ricultural  pursuits  have  oongtc^tatod  togi-tbcr  in  the  middle 
of  the  Steppe,  in  small  towns,  whieh.  in  Ihe  culiiraivd  porta 
of  Europe,  would  scarcely  be  regarded  as  Tillage*.  AmoDg 
these  are  CalaboEO,  which,  according  to  my  lutruiiomiau 
observations,  is  situated  in  6"  56'  14*  north  Int.,  and  07"  43' 
west  long.;  VilU  del  Poo  (8°  38*  I"  north  lat..  and  66"  67' 
west  long);  Saint  iScbostion,  and  others. 

(34)  p.  14. — •'  Fannel-ihaped  rioiidi.'' 

The  singular  phenomenon  or  these  sand-spoutf,  of  which  wo 
sec  something  analogous  on  the  croui  roads  of  Europe,  is 
especially  cbaracleriiitic  of  the  Peruvian  sandy  desert  between 
Amotape  and  Coquimbo.  Such  dense  clouds  of  sand  may 
endanger  the  safety  of  the  travellcrr  who  docs  not  cautiously 
avoid  them.  It  is  remarkable  that  these  partial  and  opposing; 
eurrentH  of  air  should  arise  only  when  there  is  a  general  calm. 
The  aeiial  ocean  reacniblcs  the  sea  in  this  rcapcct;  for  here, 
too.  we  find  that  the  small  currents  (^Mn  de  coiirant)  in 
which  the  water  may  frequently  be  heard  to  flow  with  a 
eploehiug  sound,  occur  only  in  a  dead  calm  {calmf  plat). 

(35)  p.  14. — "/ncreoiet  the  tiijling  oppression." 
I  have  observed  in  the  Llanos  dc  Apure,  at  the  eattlo 
farm  of  Guadalupe,  that  the  thermometer  rose  from  92 '.7  to 
97^.2  Fahr.  whenever  the  hot  wind  Iiegau  to  blow  from  the 
desert,  which  was  covered  oitJier  witli  sand  or  short  ivithered 
grass.  In  the  middle  of  the  sand-cloud  the  thermometer 
stood  for  sereral  minutes  together  al  111"  Fahr.  Tlic  dry 
sand  in  the  village  of  San  Fernando  de  Apure  had  a  tempeni- 
tuic  of  .26Tahr. 

(36)  p.  15. — "T?U!phantom  of  a  moving  vjidulatitig  strr/are." 
The  well  known  phenomenon  of  the  mirage  ia  called  in 
Sanscrit  '■  the  thirst  of  the  gazelle.'"*  All  objects  appear  to 
float  ia  the  air,  while  their  forms  are  reflected  in  t!ie  lower 
Stratum  of  the  alniospliere.  At  such  times  the  whole  desert 
•  See  my  Stlal.  hW.,  t.  i.  pp.  396,  625;  t.  It.  p.  181. 
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resomblcB  a  vast  lake,  whose  eurface  undulates  like  wares. 
Palm  trees,  cattle,  and  camels  aometiraes  appear  inverted  in 
the  horizon.  In  the  Freoch  expedition  to  Egypt,  this  optical 
iUuaioa  often  nearlj  drove  the  faint  and  parched  soldiers  to  di». 
traction.  This  phenomenon  has  been  observed  in  ail  quarters 
of  the  world.  The  ancients  were  alsoacquainted  with  the  re- 
markable refractioa  of  the  rays  of  light  in  the  Lybian  Desert 
"We  find  mention  made  in  Diodonis  Sicnlus  of  strange  illusiva 
appearances,  an  African  Fata  Morgana,  together  with  still 
more  extravagant  explanations  of  the  conglomeration  of  the 
particles  of  air.* 

(37)  p.  15.—"  The  Melocactm." 
The  Cactus  melocactia  is  frequently  from  10  to  12  inches 
in  diameter,  and  has  generally  14  ribs:  The  natural  group 
of  the  Cactacco!,  the  whole  family  of  the  >ropaleEe  of  Jussieu, 
belongs  exclusively  to  the  New  Continent.  The  Cactua 
assimies  a  variety  of  shapcB,  being  ribbed  and  melon-like 
(Melocacti);  articulated  {Opunliis);  upright-like  columns 
(^Cerei);  of  a  serpentine  or  creeping  form  (^Jihipsalides'j ;  at 
provided  with  loaves  {Pereskia).  Many  extend  high  up  the 
slopes  of  the  mountains.  Near  the  foot  of  the  Chimborazo, 
in  the  sandy  table-land  around  Riobamba,  I  found  a  new  species 
of  Pilahaya  {Cactus  sepitim),  even  at  an  election  of  10,660 
feetf 

(38)  p.  16. — "  7^e  seme  suddenly  changes  in  the  Sltjip*." 

I  have  endeavoured  to  describe  the  approach  of  the  rainy 
season,  and  the  signs  by  which  it  is  announced.  The  deep  blao 
of  the  heavens  in  the  tropics  is  occasioned  by  the  imperfect 
solution  of  vapour.  The  eyanometer  indicates  a  lighter  shade 
of  blue  as  soon  as  the  vapours  begin  to  fall.  The  dark  spot 
in  the  eonstellation  of  the  Southern  Cross  becomes  indistinct 
in  proportion  as  the  transparency  of  the  atmosphere  deereases. 
and  this  change  announces  the  approach  of  rain.  Tha 
bright  radiance  of  the  Magellanic  clouds  [Nubecula  major  and 
Nubecula  minor)  then  gradually  ftides  away.  The  fixed  stars 
which  had  before  been  shining  with  a  calm,  steady,  planet- 


ILLUSTKATIOXB  (41).      PLAIK  or  ANTISAJtA.         ISft 

like  light,  aic  now  seen  to  Kintillatc  in  tlic  eraith.*  AU  theae 
phenomena  are  the  result  of  the  incrcuBcd  qiiantitjr  of  aiiuuuus 
vapour  floating  in  the  atmoaphcrc. 

(39)  p.  le.— "  The  humlJ  day  toil  U  letn  lo  rise  tloicly  {„  a 
broad  Jlake," 
Draught  produces  the  saino  phenomena  iu  animals  and 
plants  as  the  abstraetion  of  heat.  During  the  dry  season 
nuiDj  tropical  plants  lose  their  leaves.  The  crocodile  and 
other  amphibious  anjnmls  conceal  theraselTcs  iu  the  mud  and 
lie  appetrcntly  dead,  like  aniuuds  in  cold  regions  who  ara 
thromi  into  a  state  of  hyberuation.f 

(40)  p.  17. — "A  vati  inland  tea." 

Nowhere  arc  these  inundations  on  a  larger  scale  than  in  the 

network   of  streams    formed  by   the  Apure,   the  Aracbuno, 

the  Pajara,   the  Arauca,   and  the   Cabuliare.     Largo  vessels 

sail  across  the  country  over  the  Steppe  for  10  or  50  miles. 

(41)  p.  17.—"  To  the  mountainous  plain  of  Aniisana." 
The  great  mountain  plateau  which  surrounds  the  toIcodo 

of  Antisanaia  13,473  feet  ahove  the  level  of  the  sea-  The 
pressure  of  the  atmosphere  is  so  inconsiderable  at  this  height, 
that  blood  will  flow  from  the  nostrils  and  mouth  of  the  wOd 
hull  when  hunted  with  dogs. 

(42)  p.  17. — "  The  marshy  walsrs  of  Bera  and  Raafro." 

I  hove  elsewhere  more  circumstantially  descrihed  the 
capture  of  the  gynmotus.:^  Mens.  Gay  Lussae  and  myself 
were  perfectly  successful  in  the  experiments  we  conducted 
without  a  chain  on  a  living  gymnotus,  which  was  still  very 
vigorous  when  it  reached  Paris.  The  discharge  of  electrici^ 
is  entirely  dependent  on  the  will  of  the  animal.  We  did  not 
observe  any  electric  epitrka,  but  other  physicists  have  done  so 


(43)  p.  IB. — "Awakened  by  the  contact  ofmoiac  ufirf  diraimular 
particles." 

In  all  organic    bodies   dissimilar    substances   come  into 
'  Compsre  Arago  ia  my  RSlaiion  hut.,  t.  i-  p.  623. 
+  3eo  my  BSlaL  liietor,,  I.  ii.  pp.  188,  628. 

t  OieermUiotis  de  Zodlogie  H  iCAnatomU  eoTspOTlt,  1. 1.  pp.  83-87, 
«nd  Bitot,  hiel.,  t,  ii.  pp.  173-lflO. 
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contact  with  each  other,  and  solids  are  associated  with 
fluids.  Wherever  there  is  organization  and  life,  there  must 
be  electric  tension,  or,  in  other  words,  a  voltaic  pile  must  be 
brought  into  play,  as  the  experiments  of  NobiU  and  Mat- 
teucci,  and  more  especially  the  late  most  admirable  labours  of 
Emil  Dubois,  teach  us.  The  last-named  physicist  has  suc- 
ceeded in  "  manifesting  the  presence  of  the  electric  muscular 
current  in  living  and  wholly  uninjured  animal  bodies :"  he 
shows  that  "  the  human  body,  through  the  medium  of  a  cop- 
per wire,  can  at  will  cause  the  magnetic  needle  at  a  distance 
to  deflect  first  in  one  direction  and  then  in  another."*  I  have 
myself  witnessed  these  movements  produced  at  will,  and  have 
thus  unexpectedly  seen  much  light  thrown  on  phenomena,  to 
which  I  had  laboriously  and  ardently  devoted  so  many  years  of 
my  earlier  life. 

(44)  p.  19.— "  The  myth  of  Osiris  and  Typhonr 

Eespecting  the  struggle  of  two  htiman  races,  the  Arabian 
shepherd  tribes  of  Lower  Egypt  and  the  cultivated  agri- 
cultural races  of  Upper  Egypt;  on  the  subject  of  the  fair- 
haired  Prince  Baby  or  Typhon,  who  founded  Pelusium ;  and 
on  the  dark-complexioned  Dionysos  or  Osiris ;  I  would  refer 
to  Zoega's  older  and  almost  universally  discarded  views  as 
set  forth  at  p.  677  of  his  masterly  work  "2>e  origine  et  usu 
oheliscorumy 

(45)  p.  19 — "  The  boundaries  of  European  semi-dvilization,** 

In  the  Capitania  General  de  Caracas,  as  well  as  in  all  the 
eastern  part  of  America,  the  civilization  formerly  introduced 
by  Europeans  is  limited  to  the  narrow  strip  of  land  which 
skirts  the  shore.  In  Mexico,  New  Granada,  and  Quito  on  the 
other  hand,  European  civilization  has  penetrated  Ikr  into  the 
interior  of  the  country  and  advanced  up  to  the  ridges  of  the 
Cordilleras.  There  existed  already  in  the  fifteenth  century 
an  earlier  stage  of  civilization  among  the  inhabitants  of  the 
last-named  region.  Wherever  the  Spaniards  perceived  this 
culture  they  pursued  its  track,  regardless  whether  the  seat 
of  it  was  at  a  distance  from  the  sea,  or  in  its  vicinity.  The 
ancient  cities  were   enlarged  and  their  former  significant 

*  Uniersudwngen  aher  thieriache  Ekctrkiidt,  von  Emil  da  Boia- 
Sl^ond,  1848,  bd.  1.  s.  xv. 
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(46)  p.  19 — "  Bvffe  mattat  of  Uadtn-eolowed  granite." 
In  the  Orinoco,  and  more  especially  at  the  catorncta  of 
MaypureB  and  Atures  (not  in  the  Block  River  or  Kio  Negro), 
all  blocks  of  granite,  even  pieces  of  white  quartz,  wherever 
they  come  in  contaot  with  the  water,  acquire  a  grayish  blnok 
coating,  which  does  not  penetrate  beyond  0*01  of  a  line  into 
the  interior  of  the  rock.  The  trarellcr  might  olmoet  siippoM 
that  be  was  looking  at  basalt,  or  fossils  coloured  with  graphite. 
Indeed,  the  crust  does  actually  appear  to  contain  mauganeso 
and  carbon.  I  say  "  appears"  to  do  ro,  bccauM  the  phenomenon 
has  not  yet  been  thoroughly  investigated.  Something  per- 
fectly analogous  to  this  was  observed  by  Koner  in  the  syeuitio 
rocks  of  the  Nile  (near  Svene  and  Philot) ;  by  the  unfortu- 
nate Captain  Tuckey  on  tue  rocky  bonks  of  the  Zaire ;  and 
by  Sir  Robert  Schomburgk  at  Bcrbice.*  On  the  Orinoco  these 
leaden-coloured  rocks  arc  supposed  when  wet  to  give  forth 
noxious  exhalatious,  and  their  vicinity  is  beticved  to  be  con- 
ducive to  the  generation  of  fcvcrH.f  It  is  also  remarkable 
that  the  South  American  rivers  genei'olly,  which  have  black 
waters  {agiiai  fiegras),  or  waters  of  a  coffee  brown  or  wine 
yellow  tint,  do  not  darken  the  granite  rocks;  that  is  to  say, 
they  do  not  act  upon  the  stone  in  such  a  mnuiicr  ns  to 
form  from  its  constituent  parts   a  black  or  Icadeu-tuloured 

(47)  p.  20 — "  TSe  rain-furehoding  howl  of  the  hearihtl  ape." 
Some  hours  before  the  commencement  of  rnin,  tlie  melan- 
choly cries  of  various  apes,  as  Simia  senitiilui,  Simla  berheliiib, 
&c.,  fall  on  the  ear  hke  a  etorm  raging  in  the  distance.  The 
intensity  of  the  noise  produced  by  such  small  animals  can 
only  be  explained  by  the  circumstance  that  one  tree  otten 
contains  a  herd  of  seventy  or  eighty  apes.  1  have  elsewhere 
spoken  of  the  laryngeal  sac,  and  the  ossification  of  the  larjrax 
of  these  animals.}: 

*  Jttiien  in  Otiiana  unif  mn  Orinol-o,  b.  212. 

+  See  my  Hflal.  hiil.,  t.  11.  pp.  2P»-B04. 

J  See  my  anutomioftl  treatise  in  Steutil  ^ObKTvalioni  de  Zootogit, 
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(4H)  p.  20— "/to  uncouth  body  often  covered  with  birds" 

Tlio  orooodilee  lie  so  motionless,  that  I  have  often  seen  fla- 
luiiig^oc^M  {Phcmioopterus)  resting  on  their  heads,  while  the 
eih^  puxU  of  ^e  body  were  eorered,  like  the  trunk  of  a  t^ee. 
With  nquatio  birds. 

(49)  p.  20^'* Down  its  dHaUng  throat:' 

IIm  snUra  with  whioh  the  boa  covers  its  prey  tends  to  pro- 
not«  mpid  decompositioii.  The  muscular  flesh  is  rendered 
g^klinoitily  Aoft  under  its  action,  so  that  the  animal  is  able  to 
miim  PU^t^  limbt  of  its  slain  victim  through  its  swelling 
ltM*tMt«  Th<»  CreolM  eaU  the  giant  boa  Ihi^venado  {staff- 
mmttmm\  ttiid  fiibakNBly  rdate  that  the  antlers  of  a 
illl|t  whicA  could  not  be  swallowed  by  the  snake  have  been 
immi  tiit^  ivi  it»  diroat  I  have  frequently  observed  the  boa 
fkm^ikh'i^lw  •wimmiiMt  in  ^  Orinoco,  and  m  the  smaller  forest 
|ilt^M^<k«  tKi^  Tuamiiiu  ^  Temi,  and  the  Atabapo.  It  holds 
tin  \\P^A  ¥iU>xp  \t%ti»  like  a  dog.  Its  skin  is  beautifully 
11)1^41^;  ll  Kim  biMn  asserted,  that  the  animal  attains  a 
l<^ll|Hi^  ^^  ^^  (^l«  t^^  ^  longest  skins  which  have  as  yet  been 
«^M\Uty  in«HMituml  iu  Bon^  do  not  exceed  from  21  to 
M  IWt     IV  (^Ih  Amedioan  boa  (a  Python)  differs  from 

((^0)  |k  :^0— ^^ZiM^  en  pans  and  earth:* 

U  U  t^urit^utl^v  r^tHxrtt>d  throughout  the  coasts  of  Cumana, 
Now  llnttH^Uum^  iu\a  CWacas  (>^ich  the  Franciscan  monks  of 
Quiaun  im«  in  tho  habit  of  visiting  on  their  return  from  the 
missioniu)  that  lKm>  are  nien  living  on  the  banks  of  the  Orinoco 
who  Hit  earth.  On  tho  6tK  of  Jnne^  1800,  on  our  return  from 
the  lUo  Negro,  when  we  desoended  the  Chrinoco  in  thirty-obc 
days,  wo  spent  tlie  <ii^yst  the  mission  inhabited  by  diese 
people  (the  Otomaos).  Their  littie  village,  whidi  is  caMed  La 
Conoepcion  do  Umana,  is  very  pieturesquely  built  against  a 
granite  rock.  It  is  situated  in  V  Bf  S'  north  lat.;  and  ao- 
cording  to  x^  chronometrioal  determination,  in  67*"  IS'  west 
longitude.  Tne  earth  which  the  Otomacs  eat,  is  an  unctuous, 
•Imost  tasteless  clay,  true  potter^s  earth,  of  a  yellowish  grey 

yflmSn  ^^  ^^^'^^^  ^^  "^  l>iodm.  &c«L,  lib.  iiL  p.  204,  ed. 
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colour,  in  consequence  of  a  alight  admixture  of  oxide  of  iron. 
They  select  it  with  great  care,  and  seek  it  in  certain  bankit  on 
the  shores  of  the  Omioco  and  Mela.  They  distinguiiih  thp  fla- 
vour of  one  kind  of  enrth  from  that  of  another;  all  kinds  of 
clay  not  being  alike  acceptable  to  their  palate.  They  knead 
this  enrth  into  balla  measuring  from  four  to  rix  inches  in 
diameter,  and  bake  them  before  a  slow  fire,  until  the  outer 
eurfuce  asaumea  a  reddish  colour.  Before  they  arc  eaten,  the 
balls  are  again  moistened.  Thcte  Indians  arc  mostly  wild, 
onciviliied  men,  who  abhor  uU  tillage.  There  is  a  prorerb 
current  among  the  most  distant  of  the  tribes  living  on  tho 
Orinoco,  when  they  wish  to  speak  of  anything  very  unclean, 
"  no  dirty  that  the  Otomace  eat  it." 

Aa  long  as  the  waters  of  the  Orinoco  and  the  Meta  arc 
low,  these  people  live  on  fish  and  turtles,  lliey  kill  the 
fbrmer  with  arrows,  ehooting  the  fish  as  they  rise  to  the  buT' 
face  of  the  water  with  a  skill  and  desterity  that  has  frequently 
excited  my  admiration.  At  the  periodical  swelling  of  tho 
rivers,  the  fishing  is  stopped,  for  it  is  as  difficult  to  fish  in  deep 
rivor  water  as  in  the  deep  sea.  It  is  during  these  intervnls, 
which  last  from  two  to  three  months,  that  the  Olomacs  are 
observed  to  devour  an  enormous  quantity  of  earth.  We  found 
in  their  huts  considerable  stores  of  these  clay  bolls  piled  up 
in  pyramidal  heaps.  An  Indian  wiH  consume  from  three- 
quarters  of  a  pound  to  a  pound  and  a  quarter  of  this  food 
daily,  as  we  were  assured  by  the  intelligent  monk,  Fray 
Bamon  Bueno,  a  native  of  Madrid,  who  had  lived  among 
these  Indians  for  a  period  of  twelve  years.  According  to  tho 
testimony  of  the  Otomacs  themselves,  this  earth  constitutes 
their  main  supjmrt  in  the  rainy  season.  In  addition,  they 
however  cat,  when  they  can  procure  them,  lizards,  several 
species  of  small  fish,  and  the  roots  of  a  fern.  But  they  are 
BO  partial  to  clay,  that  even  in  the  dry  season,  when  there  is 
on  abundance  of  fish,  they  still  pnrtnko  of  some  of  their  ear&- 
balls,  by  way  of  a  Imime  enucAe  after  their  i-egular  meals. 

These  people  are  of  a  dark,  coppct-brown  colour,  have  mi- 
pleasant  Tartar-liyo  fraturea,  and  are  stout,  but  not  protu- 
berant. The  i'ranciscan  who  had  lived  amongst  them  as  a 
missionary,  assured  us  that  he  had  observed  no  difference  in 
the  condition  and  well-being  of  the  Otomacs  during  the  periods 
in  which  they  Hved  on  earth.     The  simple  facts  are  therefore 


144  VIEWS  or 

as  follows: — The  Indians  undoubtedly  consume  Itirgc  qvianlitics 
of  clay  without  injuring  their  health;  they  regard  this  earth 
BH  a  nutritious  article  of  food,  that  is  to  say,  they  feel  that 
it  will  satisfy  their  hunger  for  a  long  timo.  This  property 
they  ascribe  exclusively  to  the  clay,  aiid  not  to  the  other 
ai-tieles  of  food  which  they  contrive  to  procure  from  time  to 
time  in  addition  to  it.  If  an  Otomac  be  asked  what  ore 
his  winter  provisions — the  term  winter  in  tho  torrid  pai-ts  of 
Soutii  America  implying  the  rainy  season — he  will  point  to 
the  heaps  of  clay  in  his  hut.  These  simple  facts  do  not, 
however,  by  any  means  decide  the  qiKstions:  whether  clay 
can  actually  be  a  nutritious  substance ;  whether  earths  can  be 
assimilated  in  the  htunan  body;  whether  they  only  serve  as 
ballast;  or  merely  distend  the  walls  of  the  stomach,  and  thus 
appease  the  cravuigs  of  hunger?  These  are  questions  which 
I  cannot  venture  to  decide.*  It  is  sinmilar,  that  Father 
Gumilla,  who  is  generally  so  credulous  and  tmcritical,  should 
have  denied  the  fhct  of  earth  being  eaten  by  and  for  itaelf.f 
He  maintains  that  the  clay-balls  are  largely  mixed  with  maize- 
flour,  and  crocodile's  tat.  But  the  missionary  Fray  Ramon 
Bueno,  and  our  friend  and  fellow-traveller,  the  lay-brother 
Fray  Juan  Gonzales,  who  perished  at  sea  off  the  coast  of 
Africa  (at  the  time  we  lost  a  portion  of  onr  collect  ions),  both 
assured  us,  that  the  Otomacs  never  mix  their  clay  cakes  with 
crocodile's  &t,  and  we  heard  nothing  in  Uruona  of  the  admix- 
ture of  flour. 

The  earth  which  we  brought  with  us,  and  which  was  chemi- 
cally investigated  by  M.  Vauquelin,  is  quite  pure  and  unmixed. 
May  not  Oumiila,  by  confounding  heterogeneous  facts,  have 
intended  to  allude  to  a  preparation  of  bread  from  the  long 
pod  of  a  species  of  Ingar  as  this  fruit  is  certainly  buried  in 
the  earth,  in  order  to  hasten  its  decomposition.  It  appears  to 
me  especially  remarkable,  that  the  Otomacs  should  not  lose 
their  health  by  eating  so  much  earth.  Has  this  tribe  been 
habituated  for  generations  to  this  stimulus? 

In  all  tropicw  countries  men  exhibit  a  wonderful  and  almost 
irresiEtible  desire  to  devour  earth,  not  the  so-called  alka- 
line or  calcareous  earth,  for  the  purpose  of  neutralizing 
acidity,  but  unctuous,  strong-smelhug  clay.     It  is  of^en  found 

•  Helot.  Met.,  t.  ii.  pp.  618-820. 

t  Hiatoria  dd  Bio  Orinoco,  nueva  impr.,  1791,  t.  i,  p.  170. 
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neccBsary  to  shut  children  up  in  order  to  prevent  their  run- 
ning into  the  open  oir  to  devour  earth  after  recent  rain, 
llie  Indian  women  who  arc  engnged  on  the  rivor  Magdnlenn, 
in  the  Hmnll  village  of  Banco,  in  turning  earthenware  pot!>, 
continually  fill  their  mouths  with  lat^e  lumps  of  clay,  as 
I  have  frequently  observed,  much  to  my  siu^rise.*  Wolvta 
eat  earth,  especially  clay,  during  winter.  It  would  be  veiy 
important,  in  a  phyeiological  point  of  view,  to  examine  the 
excrements  of  animals  and  men  that  cat  earth.  Individuals 
of  all  other  tribes,  excepting  the  Otomace,  lose  their  health  if 
they  yield  to  this  einguuiT  propensity  for  eating  clay.  In  the 
mission  of  San  Borja  we  found  the  child  of  an  Indian  woman, 
which,  according  to  the  stotement  of  it«  mother,  would  hardly 
e«t  anything  but  earth.  It  was,  however,  much  emneiatcd, 
and  looked  like  a  mere  skeleton. 

Why  is  it  that  in  the  temperate  and  cold  eones  thin  morbid 
eagerness  for  eating  earth  is  so  much  less  frequently  mani- 
fested, and  is  indeed  limited  almost  entirely  to  children  and 
pregnant  n-omen,  whilst  it  would  appear  to  be  indigenous  to 
the  tropical  lands  of  every  quarter  of  the  earth?  In  Guinea 
the  negroes  eat  a  yellowish  earth,  which  they  call  eaouar;  and 
when  they  are  carried  as  slaves  to  the  West  Indies  they  even 
endeavour  there  to  procure  for  themselves  some  simihw  species 
of  food,  maintaining  that  the  eating  of  earth  is  perfectly 
harmless  in  their  A&icon  home.  The  caouac  at  the  American 
islands,  however,  deranges  the  health  of  the  slaves  who  par- 
take of  it ;  for  which  reason  the  eating  of  earth  was  long 
smce  forbidden  in  the  West  Indies,  notwithstanding  which  a 
Bpeeics  of  red  or  yellowish  tuff  (nn  trif  rouge jaiin&be')  was 
secretly  sold  in  tlio  public  market  of  Martinique  in  the  year 
1751. 

"  The  negroes  of  Guinea  say  that  in  their  own  country  they 
habitually  cat  a  certain  earth,  the  flavour  of  which  is  most 
agreeable  to  them,  and  which  does  not  occasion  them  any  in- 
con\eniencc.  Those  who  have  addicted  themselves  to  the 
excessive  use  of  caouac  are  ao  partial  to  it,  that  no  punishment 
can  prevent  them  from  devouring  this  earth  "t  lu  the  island 
of  Java,  between  Soumbaya  and  Samarang,  Ijibillardi^re  saw 

*  This  was  also  obscrrod  by  Oilj,  Saggio   di  Storia  AweTicana, 

t  Thiliault  de  ClianTiilon,  Ymjage  d  la  Afarliniyue,  p.  85. 
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small  BqufiTC  reddish  cakes  publicly  sold  in  the  Tillagea.  The 
natives  called  them  tana  ampo  {tanah  signifies  earth  in  Malay 
and  Javanese) ;  and  on  examininf;  them  more  closely,  he  found 
that  they  were  cakes  made  of  a  reddish  clay,  and  intended  for 
eating,*  The  edible  clay  of  Samarnng  has  recently  (ISi?) 
been  sent,  by  Mohnike,  to  Berlin  in  the  shape  of  rolled  tubes 
like  cinnamon,  and  has  been  examined  by  Ehrenberg.  It  is  a 
fresh-water  formation  deposited  in  tertiary  limestone,  and 
composed  of  microscopic  polygastrica  (Gallionella,  Navicula) 
and  of  Phytolitharia-t  The  natives  of  New  Caledonia,  to 
appease  their  hunger,  eat  lumps  as  large  as  the  fist  of 
fnable  steatite,  in  which  Vauquelin  detected  an  appreci- 
able quantity  of  copper.J  In  Popayan  and  many  jMrta  of 
Peru  calcareous  earth  is  sold  in  the  streets  as  an  article  of 
food  for  the  Indians.  This  is  eaten  together  with  the  Coca 
(the  leaves  of  the  Erythroxylon  peruviafotm,').  We  thus  find 
that  the  practice  of  eating  earth  is  common  throughout  the 
whole  of  the  torrid  zone  among  the  indolent  races  who  inhabit 
the  most  beautiful  and  fruit^l  regions  of  tike  earth.  But 
accounts  have  also  eome  irom  the  north,  through  Berzcliua 
and  Hetzius,  from  which  wo  loam,  that  in  the  most  remote 
parts  of  Sweden  hundreds  of  cartloads  of  earth  containing 
infusoria  are  annually  consumed  by  the  country  people  as 
bread-meal,  more  from  fency  (like  the  smoking  of  tobacco) 
than  from  necessity.  In  some  parts  of  Finland  a  similar  kind 
of  earth  is  mixed  with  the  bread.  It  consists  of  empty  shells 
of  animalcules,  so  small  and  soft,  that  they  break  between  the 
teeth  without  any  perceptible  noise,  filling  the  stomach 
without  yielding  any  actual  nourishment.  Chronicles  and 
archives  often  make  mention  during  times  of  war  of  the 
employment  as  food  of  infusorial  earth,  which  ia  spoken  of 
under  the  indefinite  and  general  term  of  "  mountain  meal."  - 
Such,  for  instance,  was  the  case  in  the  Thirty  Years'  War,  at 
Camin  in  Pomcrania,  Muskau  in  the  Lausitz,  and  Kleiken 
in  the  Dessau  territory;  and  subsequently  in  1719  and  1733, 
at  the  fortress  of  Wiitenbei^.§ 

♦   Voyage  A  la  Recherche  rfe  La  FSrovue,  t.  ii.  p.  322. 

t  Berida  Sher  die   Verhandt.  der  Atad.  d.    Wist,  ai  Berlin  OMM 
den  J.  1848,  a.  232—225. 

%  Toy.  A  la  Jtech.  de  La  Plrome,  t.  ii.  p.  205. 

g  See  Ehrenberg:,  Ueb^  das  uneidtthar  ifirlende  oraaniche  Ltbeii, 
1SJ2,  %.  11. 
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(51)  p.  20. — "  Imagti  graten  in  rockt." 
la  the  interior  of  SouUi  America,  between  the  paraltelg  of 
2°  and  4''  north  Int.,  lies  a  vooded  plain  melow.'d  by  four 
rivers,  the  Orinoco,  tho  Atabapo,  ibo  Itio  Negro,  and  the 
CasBiquiarc.  Here  nc  find  granitic  and  syetiitic  rocka,  which, 
like  tiiose  of  Caicora  and  Urunna,  arc  covered  with  coIobhI 
sj^mbolical  figures  of  crocod)k>ii.  ligcra.  ul«QBila  of  domestic 
use,  signs  of  the  sun  and  moon,  &c.  This  remote  portion  of 
the  earth  ia  at  present  wholly  uninhabited  throughout  an 
extent  of  more  than  SOOO  square  miles.  The  neighbouring 
tcibes,  who  occupy  the  lowest  place  in  the  scale  of  humanity, 
ore  naked  wondering  saroges,  who  could  not  possibly  havo 
carved  hieroglyphics  in  atone.  A  whole  range  of  these  rocks 
covered  with  symbolical  signs  may  be  traced  from  Rupunuri, 
Essequibo,  and  the  mountains  of  I'acaraima.  to  the  banks  of 
the  Orinoco  and  of  the  Yupura,  extending  over  more  than 
eight  degrees  of  longitude. 

These  carvings  may  belong  to  very  dit&rcnt  periods  of  time, 
for  Sir  Itobert  Schomburgk  even  found  ou  the  Bio  Nt^TO 
representations  of  a  Spauiah  galliot,*  which  must  necessarily 
have  been  of  a  date  subsequent  to  the  beginning  of  tho  six- 
teenth  century,  and  that  in  a  wilderness  where  the  inhabitunta 
were  prohably  as  mdc  then  as  they  now  are.  But  it  must  not 
be  forgotten,  as  1  have  already  elsewhere  observed,  that  nations 
of  very  different  descent,  but  in  similarly  uncivilized  ccm- 
ditions,  possessed  of  the  same  disposition  to  simplify  and 
geneTali7.c  outlines,  and  ui^ed  by  identical  inherent  mental 
tendencies,  maj-bc  led  to  produce  similar  signs  and  8ynibolB.f 
At  the  mectmg  of  the  Society  of  Antiquaries  in  London  a 
memoir  was  read  on  the  17th  of  November,  1836,  by  Sir 
Robert  Schomburgk,  "  On  the  religious  traditions  of  the 
Macusi  Indians,  who  inhabit  the  Upper  Mahu,  and  a  portion 
of  the  Pacaraima  mountains,"  and  who  have  therefore  not 
changed  their  habitation  for  a  century  (since  the  journey  of 
the  intrepid  Hoi'tsmann).  "The  Macusis,"  says  Sir  Robert 
Schomburgk,  "  believe  Uiat  the  only  being  who  survived  a 

*  ReUen  in  Ouiana  vnd  am  Orinoto  Ubersetzt  von  Otto  Sthom- 
trarefe,  1811,  B.  500. 

+  Compare  Rtloiiira  /liitoriipie,  t.  il.  p,  BBS,  with  Martins,  Uebcr  die 
Phy^offiiomie  dtt  PJIaiaenrtUlu  in  Braniitn,  IBZ*,  e.  H. 
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general  deluge,  rcpcoplcd  the  earth  by  conrerting  atooeB  into 
humim  beinga."  Jiia  myth,  which  is  the  fruit  of  the  lively 
imaginntion  of  these  tribes,  and  which  reminds  us  of  that  of 
Deucalion  and  Pyrrha,  shows  itself  in  a,  somewhat  modified 
form  among  the  Tamanaca  of  the  Orinoco.  When  these 
people  are  asked  how  the  human  race  survived  thia  great 
flood,  the  age  of  waters  of  the  Mesicnna,  they  unhesitatingly 
reply,  "timt  one  man  and  one  woman  were  saved  by  taking 
refuge  on  the  summit  of  the  lofty  mountain  of  Tamanacu, 
on  tne  banks  of  the  Asiveru,  and  that  they  then  threw  over 
their  heads  the  fruits  of  the  Mauritia  palm,  from  the  kernels 
of  which  sprang  men  and  women,  who  again  peopled  the 
efti-th."  Some  miles  from  Encanunada  there  rises  in  the 
midst  of  the  savannah  the  rock  of  Topu-Mereme ;  i.e.,  the 
"painted  rock,"  which  eshibits  numerous  figures  of  animals 
and  symbohcal  signs,  having  much  resemblance  to  those 
which  we  observed  at  aome  distance  above  Encaramadn, 
near  Caycara,  (7°  5'  to  T  40'  north  lat.,  and  66"  28'  to 
87°  23'  west  long.)  Similarly  carved  rocks  are  found  be- 
tween the  Cassiquiare  and  the  Atabapo  (2°  5'  to  3°  20'  lat.); 
and  what  is  most  striking,  also  560  miles  further  eastward  in 
the  solitudes  of  the  Parimc.  The  last-named  fact  is  proved 
beyond  a  doubt,  by  the  journal  of  Nicolas  Hortsmann  of 
Hildesheim,  of  which  I  have  aeen  a  copy  in  the  handwriting 
of  the  celebrated  d' Anville.  That  simple  and  modest  traveller 
wrote  down  every  day  on  the  spot  whatever  had  struck  him  as 
worthy  of  notice ;  and  his  narrative  deserves  perhaps  the  more 
confidence  from  the  fact  that  the  great  disappointment  he  ex- 
perienoed  in  having  failed  in  the  object  of  his  researches, 
which  was  the  discovery  of  the  Lake  of  Dorado,  with  its 
lumps  of  gold  and  a  diamond  mine  (which  proved  to  be  merely 
i-ock  cryBtal  of  a  very  pure  kind),  led  him  to  look  with  a 
certain  degree  of  contempt  on  ail  that  fell  in  his  way.  On  the 
bank  of  the  Rnpunuri,  at  the  point  where  the  river,  winding 
between  the  Macarana  mountains,  forms  several  small  cascades; 
end  before  reaching  the  country  immediately  surrounding 
the  Lake  of  Amucu,  he  found,  on  the  16th  of  April,  1749, 
"rocks  covered  with  figures,"  or,  as  he  says  in  Portuguese, 
"  de  varias  letrat"  (with  rarious  letters  or  characters).  We 
wore  shown,  at  the  rock  of  Culimacari,  on  the  banks  of  the 
-QUiare,  signs  said  to  be  characters  drawn  by  line  and  rule ; 
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hut  they  were  merely  ill-formed  figures  of  the  heavenly  t>odieB, 
crocodiles,  boft-constrictors,  and  utensils  used  in  iht-  prepara- 
tion of  monioc-menl.  I  found  nmonjc  these  pointed  roekB 
(pieilrai  pinladaa)  neither  a  Bynunetricnl  arrangcnietit  nor  any 
tmec  of  chnracters  drawn  with  n  regard  to  regularity  in  space 
and  size.  The  word  "  letra»"  in  the  journal  of  the  German 
Surgeon  (Hortsmann)  must  not,  therefore,  I  am  disposed  to 
think,  be  taken  in  the  strictest  sense. 

Schombui^k  did  not  succeed  in  finding  the  rocks  obserred 
by  Hortsmann,  but  he  has  described  others  which  he  saw  on 
the  bank  of  the  Essequibo,  near  the  cascade  of  ^Vampnta. 
"  This  cascade,"  he  says,  "■  is  celebrated  not  only  for  its  height, 
but  eiIbo  for  the  great  number  of  figures  hewn  in  the  rock, 
which  bear  a  great  rcBemblance  to  those  that  I  hare  seen  on 
the  island  of  St.  John,  (one  of  the  Viivin  Islands.)  and  which  I 
consider  to  be  without  doubt  the  work  of  the  Caribs,  by  whom 
this  part  of  the  Antilles  was  peopled  in  former  times.  I  made 
the  most  stremious  efforts  to  hew  away  a  portion  of  the  rock 
carved  with  inscriptions,  which  I  was  desirous  of  taking  with 
me;  but  the  stone  was  too  hard,  and  my  strength  hsd  been 
wasted  by  fever.  Neither  threats  nor  promises  could  prevail 
on  the  Indians  to  aim  a  single  stroke  of  the  hammer  agninst 
these  rocks — the  venerable  monuments  of  the  culture  and 
superior  skill  of  their  forefathers.  ITicy  regard  them  ns  the 
work  of  the  Great  Spirit;  and  all  the  difierent  tribes  we  met 
were  acquainted  with  them,  although  living  at  a  great  distance. 
Tcn'OTwas  painted  on  the  faces  of  my  Indian  companions  who 
Ecemed  to  expect  every  moment  that  the  fire  of  heaven  would 
fall  on  my  head.  I  now  saw  clearly  that  all  my  efforts  were 
fruitless,  and  I  was  therefore  obliged  to  content  myself  with 
bringing  away  a  complete  di-awing  of  these  monuments." 

The  last  resolution  was  midoubtedly  the  best,  and  the  editor 
of  the  English  journal,  to  my  great  satisfaetion,  subjoins  in  a 
note  the  remark,  "  that  it  is  to  be  wished  that  others  may  suc- 
ceed no  better  than  Schomburgk,  and  that  no  traveller  belong- 
ing to  a  civilized  nation  will  in  future  attempt  the  destruction 
of  these  monuments  of  the  unprotected  Indians." 

The  symbohcai  signs  which  Sir  Robert  Schomburgk  found 

in    the  fluvial  valley  of  the   Essequibo,   near  the   rupids  of 

Waraputa,*  resemble,  indeed,  according  to  his  ohseiTationj 

■  Hiehard  ScLomborgk,  Reittn  in  Brititch  Oaiana,  lb.  i,  g.  320. 
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the  genuine  Carib  carvings  of  one  of  the  Binaller  Tii^in  I^nds 
(St.  John);  but  notwithstanding  the  wide  extent  of  the  Carib 
uiTaBioas,  and  the  aneient  power  of  that  fine  nc«,  I  cannot 
believe  that  tbie  vast  beb  of  earvcd  roclu  whieh  intersects  A 
gieal  portion  of  South  America  from  west  to  east,  is  actually 
to  be  ascribed  to  the  Caribs.  These  rcmaina  seem  rather  to  be 
traces  of  an  ancient  civilization,  which  may  hare  belonged  to 
an  epoch  when  the  tribes,  whom  we  now  distinguish  by  lari- 
ouB  names  and  races,  were  still  unknown,  llie  venerrttioa 
which  is  everywhere  shown  by  the  Indians  for  these  rude 
carvings  of  their  predecessora,  proves  that  the  present  races 
have  no  idea  of  the  eiecution  of  similar  works.  Nay, 
more  than  this,  between  Encaramada  and  Caycara,  on  the 
banks  of  the  Orinoco,  many  of  these  hierc^lyphie  figures  are 
found  sculptured  on  the  sides  of  rocks  st  a  height  which  can 
now  only  be  reached  by  means  of  extremely  btgh  scaffolding. 
"When  asked  who  can  have  canned  these  figures,  the  natives 
answer  with  a  smile,  as  if  it  were  a  fact  of  which  none  but  a 
white  man  could  be  ignorant,  that  "  in  the  days  of  the  great 
waters  their  ^thei^  sailed  in  canoes  at  this  height."  Here 
we  find  a  geological  dream  serving  as  a  solution  of  the  pro- 
blem  presented  by  a  long  extinct  civilisation. 

I  would  bore  be  permitted  to  subjoin  a  remark,  which  I 
borrow  from  a  letter  addressed  to  me  by  Sir  Robert  Schom- 
burgk,  the  distinguished  traveller  already  mentioned.  ''  The 
hieroglyphic  figures  are  much  more  widely  extended  than 
you  probably  hare  conjectured.  During  my  expedition,  the 
object  of  which  was  the  exploration  of  the  river  Corentrn,  I 
not  only  obsen'ed  several  gigantic  figures  on  the  rock  of 
Timeri  (4°  Sff  north  lat.  and  57°  Sff  west  long.),  but  I  also 
discovered  similar  ones  in  the  vicinity  of  the  great  cataracts 
of  the  river  Corenlyn  (in  40  21'  30°  north  lat.  and  57"  55*  30* 
west  long,)  These  figures  have  been  executed  more  careftdly 
than  any  others  which  I  met  with  in  Guiana.  They  are 
about  12  feet  in  height  and  appear  to  represent  human  figures. 
The  head-gear  ie  extremely  remarkable;  it  surrounds  the 
entire  head,  spreads  far  out,  and  is  not  unlike  the  glory  repre- 
■ented  round  the  heads  of  Saints.  I  left  drawings  of  these 
images  in  the  colony,  which  I  hope  jomc  day  to  be  able  to  lay 
collectively  before  the  public.  I  have  seen  les-s  complete 
figures  on  the  Cuyuwini,  a  river  which,  flowing  from  the 
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north-west,  empties  itself  into  the  Essequibo  in  2°  I G'  nortk 
lat. ;  and  I  milwequently  found  Bimilar  figures  on  the  Ebm- 
quibo  itself  in  1°  4<y  north  lat.  These  figures,  therefore,  as 
appears  from  actual  observations,  eittnd  from  7°  lO*  to  !■'  40' 
north  lat.,  and  from  57°  30'  to  66"  Srf  west  long.  The  eone 
(or  belt)  of  the  sculptured  rocks  (as  far  as  it  has  yet  been  inves- 
tigated) thus  extends  over  an  area  of  192.000  squnre  miles, 
and  includes  within  its  circuit  the  baxins  of  tbe  Corent}^, 
Essequibo,  and  Orinoco — a  circumstance  that  enables  ns 
to  judge  of  the  former  population  of  this  portion  of  the  con- 

Remarknble  relies  of  a  former  culture,  coniiisting  of  gronitie 
vessels  ornamented  with  beautiful  reprettentations  of  laby- 
rinths, and  the  earthenware  forms  resembling  tJie  Roman 
maaka,  have  been  discovered  among  the  wild  Indians  on  the 
Mosquito  coast.*  t  hod  them  engraved  in  the  picturesque 
Atlas  appended  to  the  historical  portion  of  my  travels. 
Antiquarians  are  astonished  at  the  resemblance  of  these  al- 
grcco  vessels  to  those  which  embellish  the  Palace  of  MitU 
(near  Oaxaca,  in  New  Spain).  The  large-iiosed  race,  who 
arc  HO  frequently  sculptured  in  relief  on  the  Palcnque  of 
Quatimala  and  in  Aztee  pictures,  I  have  nerer  observed  in 
Peruvian  carvings.  Kloproth  recollects  having  noticed  that 
the  Chalka.1,  a  horde  of  Northern  Mongolia,  had  similar  large 
noses.  It  is  universally  known,  that  many  races  of  the 
North  American,  Canadian,  and  copper-coloured  Indians,  hare 
fine  aquiline  noses,  which  constitute  an  essential  physiognoniieal 
mark  of  distinction  between  them  and  the  present  inhabitants 
of  New  Grannda,  Quito,  and  I'eru.  Are  the  lai^-eycd,  fair- 
ekinned  natives  of  the  north-west  coast  of  America,  of  whom 
Marchand  speaks  as  living  in  54°  and  5B°  north  lat.,  descended 
from  the  Usuns,  an  Alano-Gothic  race  of  Central  Asia? 

(52)  p.  20. — "  Deal  certain  death  with  a  poisoned  Ihumb-nail." 
The  Otomacs  frequently  poison  their  thumb-nails  with 
cware.  The  mere  impress  of  the  nail  proves  fatal,  should  the 
curare  become  mixed  with  the  blood.  We  have  in  our  pos- 
session the  creeping  plant,  from  the  juice  of  which  the  curare  is 
prepared,  in  the  Esmeralda  Mission,  on  the  Upper  Orinoco, 
■  Arc}ia<iogia  BrUannka,  vol.  v.  1T79,  pp.  318-32*;  andv<d.vl. 
1782,  p.  107. 
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but,  unfortunately,  we  did  not  find  the  plant  when  in  blossom. 
From  its  physiognomy,  it  seems  to  be  allied  to  Strychnos* 

Since  I  wrote  the  above  notice  of  the  Curare,  or  Urari,  as 
the  plant  and  poison  were  called  by  Haleigh,  the  brothers 
Eobert  and  Richard  Schomburgk  have  rendered  impoi-tant 
service  to  science  by  making  us  accurately  acquainted  with 
the  nature  and  mode  of  preparing  this  substance,  which  I  was 
the  first  to  bring  to  Europe  in  any  considerable  quantity. 
Eichar(f  Schomburgk  found  this  creeping  plant  in  flower  in 
Guiana,  on  the  bajoks  of  the  Pomeroon  and  Sururu,  in  the 
territory  of  the  Caribs,  who  are,  however,  ignorant  of  the 
mode  of  preparing  the  poison.  His  instructive  workf  gives 
the  chemical  analysis  of  the  juice  of  the  Strycknos  toxifera, 
which,  notwithstanding  its  name  and  organic  structure,  con- 
tains, according  to  Boussingault,  no  trace  of  strychnine.  Vir- 
chow's  and ,  MUnter*s  interesting  physiologicid  experiments 
show  that  the  curare  or  urari  poison  does  not  appear  to 
destroy  by  resorption  from  without,  but  chiefly  when  it  is 
absorbed  by  the  animal  substance  after  the  separation  of  the 
continuity  of  the  latter;  that  curare  does  not  belong  to  tetanic 
poisons;  and  that  it  especially  produces  paralysis,  t.e.,  a  ces- 
sation of  voluntary  muscular  movement,  whfle  the  ftmction 
of  the  involuntary  muscles  (as  the  heart  and  intestines)  con- 
tinues imimpaired.J 

*  See  my  Rilat.  historique,  t.  ii.  pp.  547 — 566. 
+  Reisen  in  Britiach  Ghiiana,  th.  i.  s.  441 — 461. 
t  Compare  also  the  older  chemical  analysis  of  Boussingault,  in  the 
Annales  de  Chimie  et  Physique,  t  zxxix.  1828,  pp.  24 — 37. 


ON  THE  CATARACTS  OP  THE  ORINOCO, 

Near  Aluret  and  Mni/piirit. 


Is  the  preceding  section,  which  I  made  the  Bnbject  of  no 
Academical  Lecture,  I  have  delineated  those  boundkt;.'!  plains. 
whose  natural  character  is  bo  variously  modified  by  climatic 
relations,  that  what  in  one  region  appear  as  barren  treelesi 
wastes  or  deserts,  in  another  are  Steppes  or  fiir-strctching 
Prairies.  With  the  Llanos  of  the  southern  portion  of  the 
New  Continent,  may  be  contrasted  the  fearful  sandy  deBert* 
in  tbo  interior  of  Afriea ;  and  these  again  with  the  Steppes  of 
Central  Asia,  the  habitatiou  of  those  world-stormiHg  berds- 
men,  who,  once  pouring  forth  from  the  east,  spread  barbarism 
and  deraatation  over  the  face  of  the  earth. 

IVhile  on  that  occasion  (180G),  I  ventured  to  combine 
many  massive  features  in  one  grand  picture  of  nature,  and 
endeavoured  to  entertain  a  public  assembly  with  eubjects, 
somewhat  in  accordance  with  the  gloomy  conditioa  of  our 
minds  at  that  period,  I  will  now,  confining  myself  to  a  more 
limited  circle  of  phenomena,  pourtray  in  brighter  tiuta  the 
cheerful  picture  of  a  luxuriant  vegetation,  and  fluvial  valleys 
with  their  foaming  mountain  torrents.  I  will  describe  two 
Bcenes  of  Nature  fiom  the  wild  regions  of  Guiana, — Atuees 
and  Matpures,  the  far-famed  Catakactb  of  the  Ohinoco, 
— which,  previously  to  my  own  travels,  had  been  visited  by 
few  Europeans. 

The  impression  which  Is  left  on  the  mind  by  the  aspect  of 
natural  scenery  is  less  determined  by  the  peculiar  character 
of  the  region,  than  by  the  varied  nature  of  the  light  through 
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which  we  view,  or  mountain  or  plain,  sometimes  beaming 
beneath  an  azure  sky,  sometimes  enveloped  in  the  gloom  of 
lowering,  clouds.  Thus,  too,  descriptions  of  nature  affect 
u$  more  or  less  powerfully,  in  proportion  as  they  harmonize 
with  the  condition  of  our  own  feelings.  For  the  physical 
world  is  reflected  with  truth  and  animation  on  the  inner 
Susceptible  world  of  the  mind.  Whatever  marks  the  cha- 
racter of  a  landscape:  the  profile  of  moimtains,  which  in 
the  far  and  hazy  distance  bound  the  horizon;  the  deep 
gloom  of  pine  forests;  the  mountain  torrent,  which  rushes 
headlong  to  its  &11  through  overhanging  clifi& :  all  stand  alike 
in  an  ancient  and  mysterious  communion  with  the  spiritual 
Hfe  of  man. 

From  this  communion  arises  the  nobler  portion  of  the 
enjoyment  which  nature  affords.  Nowhere  does  she  more 
deeply  impress  us  with  a  sense  of  her  greatness,  nowhere  does 
she  speak  to  us  more  forcibly  than  in  the  tropical  world, 
beneath  the  "  Indian  sky,"  as  the  climate  of  the  torrid  zone 
was  called  in  the  early  period  of  the  Middle  Ages.  While  I 
now,  therefore,  venture  to  give  a  delineation  of  these  regions, 
I  am  encouraged  to  hope  that  the  peculiar  charm  which 
belongs  to  them  will  not  be  unfelt.  The  remembrance  of  a 
distant  and  richly  endowed  land,  the  aspect  of  a  &ee  and 
powerM  vegetation,  refreshes  and  strengthens  the  mind; 
even  as  our  soaring  spirit,  oppressed  with  the  cares  of  the 
present,  tvans  with  delight  to  contemplate  the  early  dawn  of 
mankind  and  its  simple  grandeur.* 

Western  currents  and  tropical  winds  favour  the  passage 
over  that  pacific  arm  of  the  sea  (1)  which  occupies  the 
vast  valley  stretching  between  the  New  Continent  and  Western 
Africa.  Before  the  shore  is  seen  to  emerge  from  the  highly 
curved  expanse  of  waters,  a  foaming  rush  of  conflicting  and 

*  Humboldt,  in  this  and  other  pages  of  his  lecture,  addressed,  it 
c(hould  be  remembered,  to  the  citLzens  of  Berlin^  in  1806,  evidently 
aUndes  to  the  troubles  of  the  times. — £d. 
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iatermingling  waves  is  observed.  The  mariner  wlio  is  un- 
acquainted with,  this  region  would  eueptct  the  vicinity  of 
shoals,  or  a  wonderful  burst  of  fresh  springs,  such  9s 
occur  in  the  midst  of  the  Ocean  among  the  Antilles  (2). 

On  approaching  nearer  to  the  granitic  shores  of  Guiana, 
lie  Bees  before  him  the  wide  mouth  of  a  migbty  river,  which 
gushes  forth  like  it  shoreless  sea.  flooding  the  ocean  around 
■with  fresh  water.  The  green  waves  of  the  river,  which 
assume  a  milky  white  hue  as  they  foam  over  the  shoals,  con- 
trast with  the  indigo-blue  of  the  sea,  which  marks  tlic  waters 
of  the  river  in  sharp  outlines. 

The  name  Orinoco,  which  the  first  discoverers  gave  to  this 
river,  and  which  probably  owes  its  origin  to  some  confusion 
of  language,  is  unknown  in  the  interior  of  the  country.  For 
in  their  condition  of  animal  rudeness,  savage  tribes  only  de- 
signate by  peculiar  ge<^raphical  names,  those  objects  which 
might  be  confounded  with  others.  Thus  the  Orinoco,  the 
Amazon,  and  the  Magdalenn,  arc  rach  simply  brrmed  7<^ 
Siver,  the  Great  River,  and  TXe  Great  fCn/er;  whilst,  those 
who  dwell  on  the  banks  of  even  the  smallest  streams  distin- 
guish them  by  special  names. 

The  current  produced  by  the  Orinoco  between  the  South 
American  Continent  and  the  asphaltic  island  of  Trinidad 
is  BO  powerful,  that  ships,  with  all  their  canvass  spread, 
and  a  westerly  breeze  in  their  favour,  can  scarcely  make  way 
against  it.  This  desolate  and  fearful  spot  is  called  the 
Bay  of  Sadness  {^Golfo  Triale),  and  its  entrance  the  Drapon'i 
Moulk  {Boca  del  Dra^o).  Hero  isolated  cliflfe  rise  lowor-liko 
in  the  midst  of  the  rushing  stream.  They  seem  to  mark  the 
old  rocky  barrier  (3)  which,  before  it  was  broken  through 
by  the  current,  connected  the  island  of  Trinidad  with  the  coast 
of  Paria. 

The  appearance  of  this  re^on  first  convinced  the  bold 
navigator  Columbus  of  the  existence  of  an  American  con- 
tinent.    "  Such  an  enormous  body  of  fresh  water,"  concluded 
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this  acute  observer  of  nature,  "  could  only  be  collected  from 
a  river  having  a  long  course;  the  land,  therefore,  which 
supplied  it  must  be  a  continent,  and  not  an  island.''  As, 
according  to  Arrian,  the  companions  of  Alexander,  when  they 
penetrated  across  the  snow-crowned  summits  of  Paropani- 
sus  (4),  believed  that  they  recognized  in  the  crocodile- 
teeming  Indus  a  part  of  the  Nile,*  so  Columbus,  in  his 
ignorance  of  the  similarity  of  physiognomy  which  charac- 
terises all  the  products  of  the  climate  of  palms,  imagined  that 
the  New  Continent  was  the  eastern  coast  of  the  far  projecting 
Asia.  The  grateful  coolness  of  the  evening  air,  the  ethereal 
purity  of  the  starry  firmament,  the  balmy  fragrance  of  flowers, 
wafted  to  him  by  the  land  breeze — all  led  him  to  suppose,  (as 
we  are  told  by  Herrera,  in  the  Decades  (5),)  that  he  was 
approaching  the  garden  of  Eden,  the  sacred  abode  of  our  first 
parents.  The  Orinoco  seemed  to  him  one  of  the  four  rivers, 
which,  according  to  the  venerable  tradition  of  the  ancient 
world,  flowed  from  Paradise,  to  water  and  divide  the  surface 
of  the  earth,  newly  adorned  with  plants.  This  poetical 
passage  in  the  Journal  of  Colimibus,  or  rather  in  a  letter  to 
Ferdinand  and  Isabella,  written  from  Haiti  in  October,  1498, 
presents  a  peculiar  psychological  interest.  It  teaches  us 
anew,  that  the  creative  fancy  of  the  poet  manifests  itself  in 
the  discoverer  of  a  world,  no  less  than  in  every  other  form  of 
human  greatness. 

When  we  consider  the  great  mass  of  water  poured  into  the 
Atlantic  Ocean  by  the  Orinoco,  we  are  naturally  led  to  ask 
which  of  the  South  American  rivers  is  the  greatest — ^the 
Orinoco,  the  Amazon,  or  the  La  Plata?  The  question  is  as 
indeterminate  as  the  idea  of  greatness  itself.  The  Rio  de  la 
Plata  has  undoubtedly  the  widest  mouth,  its  width  mea- 
suring 92  miles  across;  but  this  river,  like  those  of  Great 
Britain,  is  comparatively  of  but  inconsiderable  length.  Its 
shallowness,   too,  is  so   great  as   to  impede  navigation  at 

*  Hist.,  lib,  vi.,  initio. 
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Suenos  Ayres.  The  Ajnaston,  which  is  the  longest  of  all 
rivcre,  meBaurea  2880  miles  from  its  rise  in  the  Lake  of 
Laiiricocha  to  ila  catunrj'.  Yet  its  width  in  the  province 
of  Jaen  de  Bnicamoros,  near  the  cataract  of  Ri?ntama,  where 
I  measured  it  at  the  foot  of  the  picturesque  mountiiin 
of  Patachuma,  is  scarcely  equal  to  that  of  the  lUiino  at 
Maycnce. 

The  Orinoco  is  narrower  at  its  mouth  than  either  the  Ia 
Plata  or  the  Amazon,  while  its  length,  according  to  my 
astronomical  observations,  does  not  exceed  11 20  geographical 
miles.  But  in  the  interior  of  Guinna,  560  miles  from  its 
estuary,  I  found  that  at  high  water  the  width  of  the  river 
measured  upwards  of  17.265  feet.  Its  periodical  ewL-IHng 
here  raises  the  level  of  the  waters  every  year  from  30  to 
36  feet  above  the  lowest  wotcr-mark.  We  are  still  with- 
out sufficient  data  for  an  accurate  comparison  between  the 
enormous  rivers  which  traverse  the  South  American  Con- 
tinent. For  such  a  comparison  it  would  bo  necessary  to 
ascertain  the  profile  of  the  river-bed,  as  well  as  the  velo- 
city of  the  water,  which  vories  very  considerably  at  different 
points. 

If  the  Orinoco,  in  the  Delta  formed  by  its  variously 
divided  and  still  unexplored  branches,  as  well  as  in  the  regu- 
larity of  its  rise  and  fall,  and  in  the  number  and  size  of  its 
crocodiles,  exhibits  numerous  points  of  resembiance  to  the 
Nile;  there  is  this  further  analogy  between  the  two  rivers, 
that  they  for  a  long  distance  wind  their  impetuous  way,  like 
forest  torrents,  between  granitic  and  syenitio  rocks,  till, 
slowly  rolling  theii"  waters  over  an  almost  horizontal  bed, 
skirted  by  ticeless  banks,  tliey  reach  the  sea. 

An  arm  of  the  Nile  (the  Green  Nile,  Bahr-cl-Azrek),  from 
the  celebrated  mountain  lake,  near  Gondar,  in  the  Gojam 
Alps,  in  Abyssinia,  to  Syene  and  Elephantis,  winds  its  way 
through  the  mountoin  range  of  Sehangalla  and  Sennar;  and 
in  lilie  manner  the  Orinoco   rises  on   the  southern  slope  of 
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a  mountain  chain,  which  Btrctehos  between  the  parallels  of  4° 
anii  5°  north  lat.,  fi'om  Fi-ench  Guiana,  in  a  westerly  direction 
towards  the  Andes  of  New  Granada.  The  somces  of  the 
Orinoco  have  never  been  visited  by  any  European  (6),  nor 
even  by  any  natives  who  have  held  intercourse  with  Europeaiia, 

"When,  in  the  summer  of  1800,  we  ascended  the  Upper 
Onnoco,  we  passed  the  iniaaion  of  Esmeralda,  and  reached  the 
moutlis  of  the  Sodomoni  and  the  Guapo.  Hero  soars  high 
above  the  clouds,  the  mighty  peak  of  the  Yeonnamari  or 
Duida;  a  mountain  which  presents  one  of  the  grandest  speo- 
tacles  in  the  natural  scenery  of  the  tropical  world.  Its  alti- 
tude, according  to  my  trigonometrical  measurement,  is  8278 
(8823  English)  feet  above  the  level  of  the  sea.  Its  southern 
slope  ia  a  treeless  grassy  plain,  redolent  with  the  odour  of 
pine-apples,  whose  fragrance  scents  the  humid  evoning  air. 
Among  lowly  meadow  plants  rise  the  juicy  stems  of  the 
anana,  whose  golden  yellow  fiiiit  gleams  from  the  midst  of  a 
bluish  green  diadem  of  leaves.  Where  the  mountain  springs 
break  forth  from  beneath  the  grassy  covering,  rise  isolated 
groups  of  lofty  fan-palms,  whose  leaves,  in  this  torrid  region, 
arc  never  stirred  hy  a  cooling  breeze. 

To  the  east  of  the  Duida  mountain,  begins  a  thicket  of  wild 
cacao  trees,  among  which  are  foimd  the  celebrated  almond 
tree,  Bertholhtia  excelsa,  the  most  luxurious  product  of  a 
tropical  vegetation  (7).  Here  the  Indians  collect  colossal 
stalks  of  grass,  whose  joints  measure  upwards  of  18  feet  from 
knot  to  knot,  which  they  use  as  blow-pipea  for  the  discharge 
of  their  arrows  (8).  Some  Franciscan  monks  have  penetrated 
as  fer  as  the  mouth  of  the  Chiguire,  where  the  river  is  abeady 
so  narrow  that  the  natives  have  suspended  over  it,  near  the 
waterfall  of  the  Guaharihes,  a  bri^e  woven  of  the  stems  of 
twiniug  plants.  The  Ouaicaa,  of  palish  complexion  and  short 
stature,  armed  with  poisoned  arrows,  oppose  all  further 
progress  eastward. 

Therefore,  all  that  has  been  advanced  to  prove  that  the 
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Orinoco  derives  its  source  from  a  lake  must  be  r^ardcd  as  n 
&ble  (9).  In  vaia  the  traTellcr  seeka  to  discoTer  the  Lake 
of  El  Domdo,  which,  in  Arrowsmith's  maps,  is  set  down  as 
an  inland  sea  measuring  upwards  of  20  geographical  (80 
English)  lailea.  Can  the  little  rced-covered  lake  of  Amucu, 
near  which  risCB  the  Pirara  (a  branch  of  the  Mahu),  have 
given  rise  to  this  myth?  This  swamp  lies,  howercr,  4°  to  the 
east  of  tlie  region  in  which  we  may  suppose  the  sources  of 
the  Orinoco  to  be  situated.  Here  tradition  placed  the  island 
of  Pumacena,  a  rock  of  micaceous  schist,  whose  shiuing 
brightness  has  played  a  memorable,  and,  for  the  deluded 
adventurers,  oHen  a  fatal,  port  in  the  fahle  of  El  Dorado, 
current  since  the  sixteeutli  century. 

According  to  the  behef  of  many  of  the  natives,  the 
Magellanic  clouds  of  the  southern  sky,  and  even  the  glorious 
nebnltB  in  the  constellation  Argo,  are  mere  reflections  of  th« 
metallic  brilliancy  of  these  eilver  mountains  of  the  Porime. 
It  nua  besides  aa  ancient  custom  of  dogmutisiDg  geographers 
to  moke  aU  tho  most  considerable  rivers  of  the  world  originate 
in  lakes. 

The  Orinoco  is  one  of  those  remarkable  rivers  which,  after 
numerous  windings,  first  towards  the  west  and  then  to  the 
north,  finally  return  towards  the  cast  in  such  a  manner  at  to 
bring  both  its  estuary  and  its  source  into  nearly  the  same 
meridian.  From  the  Giiguire  and  the  Gehetto  as  far  as 
the  Qnaviore,  the  course  of  tho  Orinoco  inclines  westward,  as 
if  it  would  pour  its  waters  into  the  Pacific,  Here  branches 
off  to  the  south,  the  C'assiquiare,  a  remarkable  river,  but  little 
known  to  Europeans,  which  unites  with  the  Rio  Negro,  or  as 
tho  natives  call  it,  the  Guainia:  furnishing  the  only  example 
of  a  bifurcation  which  forms  in  the  very  interior  of  a  continent 
a  natural  connection  between  two  great  river  valleys. 

The  nature  of  the  soil,  and  the  junction  of  the  Guaviais 
and  Atabapo  with  tho  Orinoco,  cause  the  latter  to  deflect 
suddenly  northwards.      From  a  want  of  correct  geographi- 
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cal  data,  the  Guariare,  flowing  in  from  the  west,  was  long 
regorded  ae  tie  true  source  of  the  Orinoco.  The  doubts 
adTaneed  since  1797  by  an  eminent  geographer,  M.  Buache, 
r^arding  the  possibility  of  a  connection  with  the  Amazon, 
have,  I  trust,  been  completely  set  at  rest  by  my  expedition. 
In  an  uninterrupted  Yoyage  of  920  miles,  I  penetrated  through 
a  remarkable  net-work  of  rivers,  from  the  Rio  Negro,  along 
the  Cassiquiare,  into  the  Orinoco;  ncross  the  interior  of 
the  continent,  from  the  Brazilian  boundary  to  the  coast  of 
Caracas. 

In  the  upper  portion  of  this  fluvial  district,  between  3°  and 
4°  north  Int.,  nature  has  exhibited,  at  many  different  points, 
the  puzzling  phenomenon  of  the  so-called  lilack  tvaters.  The 
Atabnpo,  whose  banks  ai'e  adorned  with  CaroUnias  and  arbo- 
rescent Melastomas,  the  Temi,  Tuamini,  and  Giiainia,  are  alt 
rivers  of  a  brown  or  coffee  colour,  which,  under  the  deep 
shade  of  the  palms,  assumes  a  blackish,  inky  tint.  ■  When 
placed  in  a  transpflrcnt  tcsbgI,  Ihe  water  appears  of  a  golden 
yellow  colour.  These  black  streams  reflect  the  images  of  the 
Bouthem  stars  with  the  most  remarkable  clearness.  Where 
the  waters  flow  gently  they  afford  the  astronomer,  who  is 
making  observations  with  reflecting  instruments,  a  moat  ex- 
cellent artificial  horizon. 

An  absence  of  crocodiles  as  well  aa  of  fish — greater  coolness 
—less  torment  from  stinging  mosquitoes — and  salubrity  of 
atmosphere,  characterize  the  region  of  the  black  rivers.  They 
probably  owe  their  singular  colour  to  a  solution  of  carburettcd 
hydrogen,  to  the  rich  luxuriance  of  tropical  vegetation,  and 
to  the  abundance  of  plants  on  the  soil  over  which  they  flow. 
Indeed,  I  have  observed  that  on  the  western  declivity  of  the 
Chimboifizo,  towards  the  shores  of  the  Pacific,  the  over- 
flowing waters  of  the  Rio  de  Guayaquil  gradually  assume  a 
golden  yellow,  approaching  to  a  coffee  colour,  after  they  have 
covered  the  meadows  for  several  weeks. 

Kear  the  mouths  of  the  Guaviare  and  Alapabo  grows  one 
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of  the  noblest  forma  of  the  palm-tree,  the  Piriguao  (10), 
whose  Bmooth  stem,  which  is  neaily  70  ffot  in  height,  is 
ndomed  with  delicate  flag-like  leaves  having  curled  margina. 
I  know  no  palm  which  bears  equally  Ini^  and  beautifVillj 
coloured  &-uita.  They  resemble  peachea  in  their  blended 
tints  of  yellow  and  crimson.  Seventy  or  eighty  of  these  form 
one  enormous  cluster,  of  which  each  stem  anuuaUy  ripena 
three.  This  noble  tree  might  bo  termed  the  peaeh-palm. 
Its  fleshy  fruit,  owing  to  the  extreme  luxuriance  of  vegetation, 
is  generally  devoid  of  seed;  and  it  yields  the  natives  a  nu- 
tritious and  iariitaceQus  article  of  food  which,  like  the  ba- 
nana and  the  potato,  is  capable  of  being  prepared  in  many 
different  ways. 

To  this  point,  that  is,  ss  far  as  the  mouth  of  the  Guaviarc, 
the  Orinoco  flows  along  the  southern  declirity  of  the  chain  of 
the  Parimo,  From  its  left  bank,  across  the  equator,  and  as 
far  as  the  parallel  of  1S°  south  lat.,  csteiids  the  boundless 
wooded  plain  of  the  river  jVmazon,  At  San  Fernando  do  Ata- 
bnpo  the  Orinoco,  turning  off  abruptly  in  a  northerly  direc- 
tion, intersects  a  portion  of  the  mounUiin  chain  itself.  Here 
arc  the  great  waterMls  of  Aturcs  and  Maypures,  and  here  the 
bed  of  the  river  is  everywhere  contracted  by  colossal  masses  of 
rocka,  which  give  it  the  appearance  of  being  divided  by  natural 
dams  into  separate  reservoirs. 

At  the  entrance  of  the  Meta  stands,  in  the  midst  of  on 
enormous  whirlpool,  on  isolated  rock,  which  the  natives  very 
aptly  term  the  "P.ock  of  Patience,''  because  when  the 
waters  are  low,  it  sometimes  retards  for  two  whole  days 
the  ascent  of  the  navigator.  Here  the  Orinoco,  biting  deep 
into  its  shores,  forms  picturesque  rocky  baya.  Opposite  the 
Indian  mission  of  Carichana,  the  traveller  is  surprised  by  a 
most  remarkable  prospect.  Involuntarily  bis  eye  is  arrested 
by  a  steep  granite  roek,  "El  Mogote  do  Cocuyza,"  a  cubi' 
form  mass,  which  tiscs  precipitously  to  a  height  of  more  than 
200  feet ;  and  whose  summit  is  crowned  with  a  luiuriaat  forest. 
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Like  a  Cydc^ic  momiment  of  simple  grandeur,  this  bold  pro- 
montory towers  high  above  the  tops  of  the  surrounding  palms, 
eutting  the  deep  azure  of  the  sky  with  its  strongly  marked 
outlines,  and  lifting,  as  it  were,  forest  upon  forest. 

On  descending  beyond  Carichana,  the  traveller  arrives  at 
a  point  where  the  river  has  opened  itself  a  passage  through 
the  narrow  pass  of  Baraguan.  Here  we  everywhere  recog- 
nise traces  of  chaotic  devastation.  To  the  north,  towards 
XJroana  and  Encaramada^  rise  granite  rocks  of  grotesque 
appearance,  which,  in  singularly  formed  crags  of  dazzling 
whiteness,  gleam  brightly  firom  amidst  the  surrounding  groves. 

At  this  point,  near  the  mouth  of  the  Apure,  the  stream 
leares  the  granitic  chain,  and  flowing  eastward,  separates  as 
far  as  the  Atlantic,  the  impenetrable  forests  of  Guiana  from 
the  Savannahs,  on  whose  far  distant  horizon  the  vault  of 
heaven  seems  to  rest.  Thus  the  Orinoco  surrounds  on  the 
south,  west,  and  north,  the  high  mountain  (diain  of  the  Parime, 
which  occupies  the  vast  space  between  the  sources  of  the  Jao 
and  of  the  Caura.  No  cli£G9  or  rapids  obstruct  the  course  of 
the  river  from  Carichana  to  its  mouth,  excepting,  indeed,  the 
^Hell's  Mouth"  (Boca  del  Inferno)  near  Muitaco,  a  whirlpool 
occasioned  by  rocks,  as  at  Atures  and  Maypures,  which  does 
not,  however,  block  up  the  whole  breadth  of  the  stream.  In 
this  district,  which  is  contiguous  to  the  sea,  the  only  dangers 
encountered  by  the  boatmen  arise  from  the  natural  timber  • 
floats,  against  which  canoes  are  often  wrecked  at  night. 
These  floats  consist  of  forest  trees  which  have  been  uprooted 
■and  torn  away  from  the  banks  by  the  rising  of  the  waters. 
They  are  covered,  like  meadows,  with  blooming  water-plants, 
and  remind  us  of  the  floating  gardens  of  the  Mexican  lakes. 

After  this  brief  glance  at  the  course  of  the  Orinoco  and  its 
general  features,  I  pass  to  the  waterfalls  of  Maypures  and 
Atures. 

From  the  high  mountain-group  of  Cunavami,  between  the 
sources  of  the  rivers  Sipapo  and  Ventuari,  a  granite  ridge  pro- 
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jeets  to  the  far  west  towards  the  mountain  of  Uniama.  From 
this  ridge  descend  fora  streams,  which  mark,  as  it  were,  the 
limits  of  the  cataracts  of  Maypures ;  two  bound  Sipapo  and 
Sanariapo,  on  the  eastern  shore  of  the  Orinoco;  and  two  the 
Cameji  and  Toparo,  on  the  western  side.  At  the  site  of  the 
missionary  village  of  Maypures  tlie  mountains  form  a  wide  bay 
opening  towards  the  south-west 

Here  the  stream  rushes  foaming  down  the  eastern  dediTxty 
of  the  mountain,  while  fkr  to  the  west  traces  remain  of  the 
ancient  and  now  forsaken  bank  of  the  river.  An  extensive 
Savannah  stretches  between  the  two  chains  of  hills,  at  an 
elevation  of  scarcely  30  feet  above  the  iqyper  water-level  of  the 
river,  and  here  the  Jesuits  have  erected  a  small  church  formed 
of  the  trunks  of  palm^ 

The  geognostical  aspect  of  this  regicm,  the  insular  form  of 
the  rocks  6f  Ken  and  Oco,  the  cavities  worn  in  the  former  by 
the  ciurent,  and  which  are  situated  at  exactly  the  same  leval 
as  those  in  the  opposite  island  of  Uivitari;  all  these  indioa- 
tions  tend  to  prove  that  the  Qrinibco  once  filled  the  whole  of 
this  now  dried-up  bay.  It  is  prdbaUe  that  the  waters  formed 
a  wide  lake,  as  long  as  the  northern  dam  withstood  their 
passage.  When  this  barrier  gave  way,  the  Savannah  now 
inhabited  by  the  Guareke  Indians  emerged  as  an  island,  'the 
river  may  perhaps  long  after  this  have  coBtinned  to  surround 
the  rocks  of  Keri  and  Oco,  whidi  now  pieturesqu^  prajed, 
like  castellated  fortresses,  firom  its  ancient  bed.  After  the 
gradual  diminution  c^  the  waters,  the  river  withdrew  wholly 
to  the  eastern  side  of  the  mountain  chain. 

This  conjecture  is  confirmed  by  various  circumstances. 
Thus,  for  instance,  the  Orinoco,  like  the  Nile  at  Philse  and 
Syene,  has  the  singular  property  of  colouring  black  the  red- 
dish-white masses  of  granite,  over  which  it  has  flowed  iot 
thousands  of  years.  As  far  as  the  watei's  reach  one  observes  on 
the  rocky  shoi*e  a  leaden-coloured  manganeseous  and  perhaps 
carbonaceous  coating  which  has  penetrated  scarcely  ooe» 
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tenth  of  a  line  into  the  stone.  This  bkck  coloration,  and 
the  cavities  abeady  alluded  to,  show  the  former  water  level 
of  the  Orinoco. 

These  black  cavities  may  be  traced  at  elevations  of  from 
160  to  192  feet  above  the  present  level  of  the  river  on 
the  rocks  of  Keri,  in  the  islands  of  the  cataracts;  in  the 
gneiss-like  hills  of  Cumadanimari,  which  extend  above  the 
island  of  Tomo;  and  lastly  at  the  mouth  of  the  Jao.  Their 
existence  proves,  what  indeed  we  learn  from  all  the  river- 
beds of  Europe,  that  those  streams  which  still  excite  our 
admiration  by  their  magnitude,  are  but  inconsiderable  re- 
mains of  the  immense  masses  of  water  belonging  to  a  former 
age. 

These  simple  facts  have  not  escaped  even  the  rude  natives 
of  Guiana.  Everywhere  the  Indians  drew  our  attention  to 
these  traces  of  the  ancient  water-level.  Nay,  in  a  Savannah 
near  Uruana  there  rises  an  isolated  rock  of  granite,  which, 
according  to  the  testimony  of  persons  worthy  of  credit,  exhi- 
bits at  an  elevation  of  between  80  and  90  feet,  a  series  of 
figures  of  the  sun  and  moon,  and  of  various  animals,  especially 
crocodiles  and  boa-constrictors,  graven,  almost  in  rows.  At 
the  present  day  this  perpendicular  rock,  which  well  deserves 
the  careful  examination  of  future  travellers,  cannot  be  ascended 
without  the  aid  of  scaffolding.  In  a  similarly  remarkable 
elevated  position,  the  traveller  can  trace  hieroglyphic  characters 
carved  on  the  mountains  of  Uruana  and  Encaramada* 

If  the  natives  are  asked  how  these  characters  could  have 
been  graven  there,  they  answer  that  it  "was  done  in  former 
times,  when  the  waters  were  so  high  that  their  fathers' 
canoes  floated  at  that  elevation.  Such  lofty  condition  of  the 
water  level  must  therefore  have  been  coeval  with  these  rude 
memorials  of  human  skill.  It  indicates  an  ancient  distribu- 
tion of  land  and  water  over  the  surface  of  the  globe  widely 
different  from  that  which  now  exists ;  but  which  must  not  be 
confoimded  with  that  condition  when  the  primeval  vegetation 
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of  our  planet,  the  colossal  remains  of  extinct  tcrrcetrial 
animals,  and  tJie  oceanic  creatures  of  n  chaotic  world,  found 
one  common  grave  iu  the  indurating  cmst  of  our  earth. 

At  the  most  northern  extremity  of  the  catorocta  our  atten- 
tion is  attracted  bj'  what  arc  called  the  natural  representations 
of  the  Sun  und  Moon.  The  rock  of  Kcri,  to  which  I  have 
more  than  once  referred,  derives  its  name  from  n  glistening 
white  spot  seen  at  a  considerable  distance,  and  in  which  the 
Indians  pi-ofess  to  recogtkize  a  striking  reeemblancc  to  the 
disc  of  the  fill]  moon.  I  was  not  myself  ahic  to  climb  this 
precipitous  rock,  but  it  seems  probable  that  the  white  spot  is  a 
large  knot  of  quartz,  formed  hj-  a  cluster  of  veins  iu  the 
greyish-black  granite. 

Opposite  to  the  Keri  rock,  on  the  twin  mountain  of  the 
island  of  Uivitari,  which  has  a  basaltic  appearance,  the  Indians 
point,  with  mysterious  admiration,  to  a  Bimilor  disc,  which 
they  venerate  as  the  ima;;e  of  the  Sun,  Camaii.  The  geogra- 
phicdl  position  of  these  two  tocts  may  have  Contributed  lo 
their  respective  appellations,  for  I  found  that  Keri  was  turned 
towards  the  west,  and  Camosi  towards  the  cast.  Some 
etymolc^cal  inquirers  have  thought  they  could  recognize  am 
Analogy  between  tlic  American  word  Camosi  and  the  word 
Camosh,  a  name  applied  in  one  of  the  Phceniclau  dialects  to 
the  sun,  and  identical  with  tbo  Apollo  Chomeua  or  Bccl- 
phegor  and  Amun. 

The  lofty  Mis  of  Niogora,  which  are  150  feet  in  height, 
derive  their  origiu,  as  is  well  known,  from  the  combined  pre- 
cipitation of  one  enoi-mous  moss  of  water.  Such,  however, 
is  not  the  case  with  respect  to  the  ontaracts  of  Maypures,  nor 
are  they  narrow  stinita  or  passes  through  which  the  stream 
rushes  with  increasing  velocity,  like  the  Pongo  of  Man- 
seriche  on  the  Amazon,  hut  rather  to  be  regarded  as  a 
coutitlcsa  number  of  small  cascades  Buccecding  each  other 
like  steps.  The  Bamlal,  (aa  the  Spanim-da  term  this  kind  of 
cataract,)  is  formed  by  an  archipelago  of  islands  and  rocks, 
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which  so  contract  the  bed  of  the  river  that  its  natural  width 
of  more  than  8500  feet  is  often  redaced  to  a  channel  scarcely 
naTigable  to  the  extent  of  20  feet.  At  the  present  day  the 
eastern  side  is  hi  less  accessible  and  &r  more  dai^erous 
than  the  western. 

At  the  mouth  of  the  Cameji  the  boatmen  unload  their  cargo 
that  they  may  leave  the  empty  canoe,  or,  as  it  is  here  called, 
the  Piragua^  to  be  piloted  by  Indians  well  acquainted  with 
the  Baudal,  as  fiir  as  the  mouth  of  the  Toparo,  where  all 
danger  is  supposed  to  be  past.  Where  the  rocks  or  shelvy 
ledges,  (each  of  ^^ch  has  its  particular  name,)  are  not  above 
two  or  three  feet  in  height,  the  natives  venture  to  shoot  the 
rapid  with  their  canoes.  When,  however,  they  have  to 
ascend  the  stream,  they  swim  in  advance  of  the  piragua,  and 
after  much  labour,  and,  perhaps,  many  unsuccessful  effoi-ts, 
sncoeed  in  throwing  a  rope  round  a  point  of  rock  project- 
ing  above  the  breakers,  and  by  this  means  draw  the  canoe 
against  the  stream,  which,  in  this  arduous  operation,  is  often 
water-logged,  or  upset. 

Sometimes  the  canoe  is  dashed  to  pieces  on  the  rock,  and 
this  is  the  only  danger  the  natives  fear.  With  bleeding 
bodies  they  then  strain  every  nerve  to  escape  the  fuiy  of  the 
whirlpool  and  swim  to  land.  Where  the  rocky  ledges  are 
very  high  and  form  a  barrier  by  extending  across  the  entire 
bed  of  the  river,  the  light  canoe  is  hauled  to  land  and 
dragged  for  some  distance  along  the  shore  on  branches  of 
trees  which  serve  the  purpose  of  rollers. 

The  most  celebrated  and  most  perilous  ledges  are  those  of 
Purimarimi  and  Manimi,  which  are  between  nine  and  ten  feet 
in  height.  It  was  with  surprise  I  found,  by  barometrical 
measurements,  that  the  entire  faML  of  the  Eaudal,  from  the 
mouth  of  the  Cameji  to  that  of  the  Toparo,  scarcely  amoimted 
to  more  than  30  or  32  feet.  (A  geodesic  levelling  is  not 
practicable,  owing  to  the  inaccessibility  of  the  locality  and  the 
pestiferous  atmosphere,  which  swarms  with  mosquitoes.)    I  say 
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with  surprise,  for  I  hence  digcoveicd  that  the  tremendous  roar 
and  wild  dashing  of  the  stream  arose  from  the  contraction  of 
its  bed  by  numerous  rocks  and  isknds,  and  the  counter-cuirenla 
prodaced  by  the  form  and  position  of  die  masses  of  rock. 
The  truth  of  my  assertion  regarding  the  inconsiderable  height 
of  the  whole  fill!  will  bo  best  verified  by  observing  the  cata- 
racts, in  descending  to  the  bed  of  the  river,  from  the  village 
of  Maypures,  across  the  rocks  of  Monimi. 

At  this  point  the  beholder  enjoys  a  most  striking  and  woD' 
derful  prospect.  A  foaming  surface,  several  miles  in  length, 
intersected  with  iron-black  musses  of  rock  projecting  like 
battlemented  ruias  from  the  waters,  is  seen  at  one  vieir. 
Every  islet  and  every  rock  is  adorned  with  luxuriant  forest 
trees.  A  perpetual  mist  hovers  over  the  watery  mirror,  and 
the  summits  of  the  lofty  palms  pierce  through  the  clouds  of 
vapoury  spray.  When  the  rays  of  the  glowing  erening 
sun  are  refracted  in  the  humid  atmosphere,  aa  exquisite 
optical  illusion  is  produced.  Coloui'cd  bows  appear,  vunish, 
and  re- appear,  while  the  ethereal  picture  dances,  like  an  ignis 
fatuus,  with  every  motion  of  the  sportive  breeze. 

During  the  long  rainy  seasons,  the  falling  waters  carry  down 
quantities  of  vegetable  mould,  which  accumulating,  form  islands 
of  the  naked  rocks ;  adorning  the  barren  stone  with  blooming 
beds  of  MclastomcB  and  Droseras,  silver-leaved  Mimoix,  and 
a  variety  of  ferns.  They  recal  to  the  mind  of  the  European 
those  groups  of  vegetation  which  the  inhabitants  of  the  Alps 
term  courllh,  blocks  of  granite  bedecked  with  flowers  whioli 
project  sobtarily  amid  the  Glaciers  of  Savoy. 

lu  the  blue  distance  the  eye  rests  on  the  mountain  chain  of 
Cunavami,  a  far-stretching  chain  of  hills  which  terminates 
abruptly  in  a  sharply  truncated  cone.  Wc  saw  this  conical 
hill,  called  by  the  Indians  Calitamini,  glowing  at  sunset  as  if 
in  crimson  flames.  Tliis  appearance  daily  returns.  No  one 
has  ever  been  in  the  immediate  neighbourhood  of  this 
mountain.       Possibly    its    dazzling    brightness   is    produced 
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by  the  reflecting    surface    of  decomposing    talc,    or  mica 
schist. 

During  the  five  days  that  we  passed  in  the  neighbourhood 
of  the  cataracts,  we  were  much  struck  by  the  fact  that  the 
roar  of  the  rushing*  torrent  was  three  times  as  great  by 
night  as  by  day.  The  same  phenomenon  is  observed  in  all 
European  waterfalls.  To  what  can  we  ascribe  this  effect  in  a 
solitude  where  the  repose  of  nature  is  imdisturbed?  Pro- 
bably to  ascending  currents  of  warm  air,  which  producing  an 
unequal  density  of  the  elastic  medium,  obstruct  the  propa- 
gation of  sound  by  displacing  its  waves;  causes  which  cease 
after  the  nocturnal  cooling  of  the  earth's  surface. 

The  Indians  showed  us  traces  of  ruts  caused  by  wheels. 
They  speak  with  wonder  of  the  homed  cattle,  (oxen,)  which 
at  the  period  of  the  Jesuit  missions  used  to  draw  the 
trucks,  that  conveyed  the  canoes,  along  the  left  shore  of  the 
Orinoco,  from  the  mouth  of  the  Cameji  to  that  of  the  Toparo. 
The  canoes  at  that  time  were  transported  without  the  dis- 
charge of  their  cargoes,  and  were  not  as  now  injured  by  being 
constantly  dragged  over  sharp-pointed  rocks,  or  stranded. 

The  topographical  plan  which  I  have  sketched  of  the  locality, 
shews  that  a  canal  might  be  opened  between  the  Cameji 
and  the  Toparo.  The  valley  in  which  these  two  abundantly 
watered  rivers  flow  is  a  gentle  level ;  and  the  canal,  of  which  I 
suggested  a  plan  to  the  Governor-General  of  Venezuela,  would 
become  a  navigable  arm  of  the  Orinoco,  and  supersede  the 
old  and  dangerous  bed  of  the  river. 

The  Kaudal  of  Atures  is  exactly  similar  to  that  of 
Maypures,  like  which  it  consists  of  a  cluster  of  islands  between 
which  the  river  forces  itself  a  passage  extending  from  18,000 
to  24,000  feet.  Here  too  a  forest  of  palm  trees  rises  from 
the  midst  of  the  foaming  surface  of  the  waters.  The  most 
celebrated  ledges  of  the  cataract  are  situated  between  the 
islands  of  Avaguri  and  Javariveni,  between  Suripamana  and 
XJirapuri, 


CXTAaA.CTB  OF  THE  OSIKOCO.  169 

"When  M.  Bonpland  and  myeelf  were  returning  from  the 
bonka  of  the  Rio  Negro,  we  ventured  to  pass  the  Intter,  that 
is  the  lower  half,  of  the  Raudol  of  Aturcs  in  our  londcd 
canoe.  We  several  times  disembarked  to  climb  over  rocks, 
which,  like  dykes,  coimeeted  one  island  with  another.  At 
one  time  the  water  shoots  over  these  dykes ;  at  another  it  lulla 
into  their  eavities  with  a  deafening  hollow  sound.  In  some 
places  cousidemble  portions  of  the  bed  of  the  river  are  per- 
fectly drj-,  in  consequence  of  the  stream  having  opened  for 
itself  a  subterranean  passage.  In  this  solitude  the  golden- 
coloured  Rock  Manakiu  {Pipra  rupicula)  builds  its  nest, 
This  bird,  which  is  as  pugnacious  as  the  East  India  cock, 
is  one  of  the  most  beautiful  birds  of  the  tropics,  and  is  re- 
markable for  its  double  moveable  crest  of  feathers  with  which 
its  head  is  decorated. 

In  the  Raudal  of  Canucari  the  dyke  is  formed  of  pited-up 
granitic  boulders.  We  erept  into  the  interior  of  a  cavern, 
whose  humid  waDs  were  covered  with  eonfervae  and  phos- 
phorescent Byssus.  llie  river  rushed  over  our  heads  with  a 
terrible  and  stunning  noise.  By  accident  we  had  an  oppor- 
tunity of  contemplating  this  grand  scene  longer  than  we 
desired.  The  Indian  boatmen  had  left  us  in  the  middle 
of  the  cataract,  to  take  the  canoe  round  a  small  island, 
at  the  other  extremity  of  which,  after  a  considerable  cir- 
cuit, we  were  to  re-embark.  For  an  hour  and  a  half  we 
remained  exposed  to  a  fearful  thunder-storm.  Night  wa« 
approaching,  and  wc  in  vain  sought  shelter  in  the  fissures 
of  the  rocks.  The  Kttle  apes  which  we  had  carried  with 
US  for  months  in  wicker  cages,  attracted  by  their  plain- 
tive cries  large  crocodiles,  whose  size  and  leaden-grey  colour 
indicated  their  great  age.  I  sliould  not  have  alluded  to  the 
nppcarnnce  of  tliese  animals  in  the  Orinoco,  where  they  are 
of  such  common  occurrence,  were  it  not  that  the  natives  had 
assured  ua  that  no  crocodiles  had  ever  been  seen  among 
the  cataracts;  indeed,  on  the  strength  of  that  assertion,  we 


170  VIEWS    OF    KATUBB. 

had  repeatedly  ventured  to  bathe  in  this  portion  of  the 

Meanwhile  onr  anxiety  inci'eased  every/  moment,  lest, 
drenched  as  we  were  and  deafened  by  the  thmidering  roar  of 
the  falling  waters,  we  ehould  be  compelled  to  spend  the  long 
tropical  night  in  the  midst  of  tlioRaudal.  At  length,  however, 
the  Indians  made  their  appearance  with  our  canoe.  Their, 
delay  had  been  ocensioned  by  the  inaceossibility  of  tho  steps 
they  had  to  descend,  owing  to  the  iow  state  of  the  water; 
which  had  obliged  them  to  seok  in  the  labyrinth  of  channels 
a  more  practtcablo  passage. 

Near  the  southern  entrance  of  the  Randal  of  Atures,  on  the 
right  bank  of  the  river,  hes  the  cavern  of  Ataruipe,  so 
celebrated  among  the  Indiana.  The  smronnding  scenery  has 
a  gnuid  and  solemn  character,  which  seems  to  mark  it  as  a 
national  borial-plaee.  With  diiEculty,  and  not  without  danger 
of  being  precipitated  into  the  depths  below,  we  clambered 
a  fitoep  and  perfectly  hare  gi'anite  »4jck,  on  whose  emooth 
siiriaee  it  would  he  hardly  possible  to  keep  one's  footing  were 
it  not  for  lai^  crystals  of  feldspar,  which,  defying  the  action 
of  wcafher,  project  an  inch  or  more  from  the  mass. 

On  gaining  the  summit,  a  wide  prospect  of  the  surrounding 
country  astonishes  the  beholder.  From  the  foaming  bed  of 
the  river  rise  hills  richly  crowned  with  woods,  while  beyond 
its  western  bank  the  eye  rests  on  the  boundless  Savannah 
of  the  Metu.  On  the  horizon  loom  like  threatening  clouda 
the  mountains  of  Uniama.  Such  is  the  distant  view;  but 
immediately  around  all  ia  desolate  and  contracted.  In  tho 
deep  ravines  of  the  valley  moves  no  Hving  thing  save  where 
the  vulture  and  the  whirring  goat-sucker  wing  their  lonely 
way,  their  heavy  shadows  gleaming  fitfully  past  tho  barren 

The  cauldron-shaped  valley  is  encompassed  by  mountams, 
whose  rounded  summits  bear  huge  granite  boulders,  measuring 
from  40  to  more  than  50  feet  in  diameter.     They  appear 
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poiBed  on  only  a  single  point  of  their  siir&cc,  as  if  the  Hligbtfst 
shock  of  the  earth  would  hurl  them  down. 

The  further  side  of  this  rocky  Talk-y  is  thickly  wooded.  It 
is  in  this  Bhady  spot  that  the  caTe  of  the  Ataruipe  is  situated^ 
properly  speaking;,  however,  it  ia  not  a  cave,  but  a  vault 
formed  by  a  far  projecting  and  orerhsnging  cliff, — a  kind  of 
bay  hollowed  out  by  the  waters  when  formerly  at  tJiis  high  level. 
This  spot  is  the  grave  of  an  extinct  tribe  (11).  We  counted 
about  six  hundred  well-preserved  skeletons,  placed  in  ns  many 
baskets,  formed  of  the  stalks  of  pnlm-lcavce.  These  baskets, 
called  by  the  Indiana  mapim,  arc  a  kind  of  square  sadt 
varying  in  size  according  to  the  age  of  the  deceased.  Even 
new-born  children  have  each  their  own  mapirc.  These 
skeletons  are  so  perfect,  that  not  a  rib  or  a  finger  is  wanting. 

The  bones  are  prepared  iu  three  different  ways :  some  ore 
bleached,  some  dyed  red  with  onoto,  the  pigment  of  the  Birtt 
Oreliana;  othera  like  mummies,  are  anointed  with  fragrant 
resin  and  wrapped  in  banana  leaves. 

The  Indians  assured  me  that  the  corpse  was  buried  during 
several  months  in  a  moist  earth,  which  graduaUy  destroyed  the 
flesh ;  and  that  after  being  disinterred,  any  particles  of  flesh 
still  adhering  to  the  bones  were  scraped  off  with  sharp 
stones.  This  practice  is  still  continued  among  many  tribes  of 
Guiana,  Besides  these  baskets  or  niapirea,  we  saw  many 
urns  of  half-burnt  clay,  which  appear  to  contain  the  bones  of 
whole  families.  The  largest  of  these  urns  are  upwards  of 
three  feet  in  height  and  nearly  six  feet  in  length,  of  an  elegant 
oval  form,  and  greenish  colour;  with  handles  shaped  like 
crocodiles  and  scqients,  and  the  rims  bordered  with  flowing 
scrolls  and  labyrinthine  figures.  Those  ornaments  are  pre- 
cisely similar  to  thosB  which  cover  the  walls  of  the  Mexican 
palace  at  Mitla.  They  are  found  in  every  clime  and  every 
stage  of  himian  culture, — among  the  Greeks  and  Romans,  no 
less  than  on  the  shields  of  Otaheitans,  and  other  South  Sea 
islanders, — in  all  regions  where  a  rhythmical  repetition  of 
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r^ular  forms  delights  the  eye.  The  causes  of  these  resem- 
blances, as  I  have  explained  elsewhere,  are  rather  to  be  refer- 
red to  psychical  conditions,  and  to  the  inner  nature  of  our 
mental  qualifications,  than  as  affording  evidence  in  favour  of 
1^  common  origin  and  the  ancient  intercourse  of  nations.* 

Our  interpreters  could  give  us  no  certain  information  re- 
garding the  age  of  these  vessels ;  but  that  of  the  skeletons  did 
not  in  general  appear  to  exceed  a  hundred  years.  There  is  a 
legend  amongst  the  Guareke  Indians,  that  the  brave  Atures, 
when  closely  pursued  by  the  cannibal  Caribs,  took  refuge  on 
the  rocks  of  the  cataracts, — a  mournful  place  of  abode,  in 
which  this  oppressed  race  perished,  together  with  its  lan- 
guage! (12)  In  the  most  inaccessible  portion  of  the  Haudal 
other  graves  of  the  same  character  are  met  with;  indeed  it  is 
probable  that  the  last  descendants  of  the  Atures  did  not 
become  extinct  until  a  much  more  recent  period.  There  still 
lives  and  it  is  a  singular  fact,  an  old  parrot  in  Maypures  which 
cannot  be  understood,  because,  as  the  natives  assert,  it  speaks 
the  language  of  the  Atures ! 

We  left  the  cave  at  nightfall,  after  having  collected, 
to  the  extreme  annoyance  of  our  Indian  guides,  several 
skulls  and  the  perfect  skeleton  of  an  aged  man.  One  of 
these  skulls  has  been  delineated  by  Blumenbach  in  his  ad- 
mirable craniological  work;f  but  the  skeleton,  together  with 
a  large  portion  of  our  natural  history  collections,  especially  the 
entomological,  was  lost  by  shipwreck  off  the  coast  of  Africa 
on  the  same  occasion  when  our  friend  and  former  travelling 
companion,  the  young  Franciscan  monk,  Juan  Gonzalez, 
lost  his  life. 

As  if  with  a  presentiment  of  this  painful  loss,  we  turned 
from  the  grave  of  a  departed  race  with  feelings  of  deep  emo- 

*  This  subject  is  elaborately  discussed  in  Heeren's  various  works. — 
Ed. 

+  Blumenbach,  Collectione8  auce  Craniorum  diversarum  gentium,  &c., 
4to,  GKJtting.,  1798-1828.— Ed, 
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tion.  It  was  one  of  those  clear  and  dcliciouslj  cool  nighU 
so  frequent  beneath  the  tropics.  The  moon  stood  high  in  the 
zenith,  encircled  by  a  halo  of  coloured  rings,  her  rays  g^ding 
the  margins  of  the  mist,  which  in  well  defined  outline  hovered 
like  clouds  above  the  foaming  flood.  Innumerable  insects 
poured  their  red  phosphorescent  light  over  the  herb-covered 
surface,  which  glowed  with  living  fire,  as  though  the  starry 
canopy  of  heaven  had  sunk  upon  the  grassy  plain.  Climbing 
Bignonia,  fragrant  Vanillas,  and  golden-flowered  Banisterias, 
adorned  ihe  entrance  of  the  cave,  while  the  rustling  palm- 
leaves  waved  over  the  resting-place  of  the  dead. 

Thus  pass  away  the  generations  of  men!— thus  perish  the 
records  of  the  glory  of  nations !  Yet  when  every  emanation 
of  the  himian  mind  has  faded — when  in  the  storms  of  time  the 
monimients  of  man*s  creative  art  are  scattered  to  the  dust— 
an  ever  new  life  springs  from  the  bosom'  of  the  earth.  Un« 
ceasingly  prolific  nature  unfolds  her  germs, — ^regardless 
though  sinful  man,  ever  at  war  with  himself,  tramples  beneath 
his  foot  the  ripening  frvii  I 


ILLUSTRATIONS  AND  ADDITIONS. 

(1)  p.  154 — ^^ Across  that  pacific  arm  of  the  sea^ 

The  Atlantic  Ocean,  between  the  parallels  of  23°  south 
lat.  and  70''  north  lat.,  has  the  form  of  a  furrowed  longitudinal 
yalley,  in  which  the  adyancing  and  receding  angles  are  oppo- 
site to  each  other.  I  first  developed  this  idea  in  my  work 
entitled  Essai  d'un  Tableau  Giologique  de  VAmirique  miri- 
dianale,  which  was  published  in  the  Journal  de  Physique,  t. 
liiL  p.  61.^  From  the  Canary  Isles,  especially  from  21° 
north  lat.,  and  23°  west  long.,  to  the  nortb-east  coast  of  Sout^i 
America,  the  surface  of  the  ocean  is  so  calm,  and  the  waves 
80  gentle,  that  an  open  boat  might  navigate  it  in  safety. 

(2)  p.  155-^^^  Fresh  springs  among  the  Islands  of  the  Antilles  J* 

On  the  soutbem  coast  of  the  Island  of  Cuba,  south-west  of 
the  harbour  of  Batabano,  in  the  Gulf  of  Xagua,  at  a  distance 
of  eight  to  twelve  miles  &om  the  shore,  springs  of  fresh  water 
gush  from  the  bed  of  the  ocean,  probably  from  the  action  of 
hydrostatic  pressure.  The  jet  is  propelled  with  such  force 
that  boats  use  extreme  caution  in  approaching  this  spot,  which 
,is  well  known  for  its  counter  current  producing  a  heavy 
swell.  Trading  vessels  sailing  along  the  coast,  which  do 
not  purpose  putting  into  port,  sometimes  visit  these  springs, 
in  order  to  provide  themselves,  in  the  midst  of  the  ocean,  with 
a  supply  of  fresh  water.  The  freshness  of  the  water  increases 
with  the  depth  from  which  it  is  drawn.  River  cows  (7W- 
checus  manati),  which  do  not  generally  inhabit  salt  w^ater,  are 
frequently  killed  here.  This  singular  phenomenon  (the  fresh 
springs),  of  which  no  mention  had  hitherto  been  made,  was 
most  accurately  investigated  by  my  friend,  Don  Francisco 
Lemaur,  who  made  a  trigonometric^  survey  of  the  Bahia  de 
Xagua.  I  did  not  myself  visit  Xagua,  but  remained  in  the 
insular  group  situated  further  to  the  south  (the  so-called 
Jardines  del  Rey),  to  make  astronomical  determinations  of 
their  latitude  and  longitude. 

(3)  p.  155 — ^^  Ancient  rocky  harrier y 

Columbus,  whose  unwearied  spirit  of  observation  was  di- 
•  Gilbert's  Anndlm  der  Physik,  bd.  xvi.  1804,  s.  394—449. 
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rected  on  every  aide,  proposes  in  bis  letters  to  the  Spanieb 
monctrcha,  a  get^ostic  hypothesis  regarding  the  coDfigura- 
tion  of  the  It^er  Antilles.  Being  fully  impreHSed  with  the 
idea  of  the  strength  of  the  Equinoctial  eurrcnt,  which  has  often 
a  -westerly  direction,  he  ascribes  to  it  the  disintegration  of  the 
group  of  tike  snialler  Antilles,  and  the  eingulariy  lengthened 
configuTation  of  the  southern  coasts  of  Porto  Rico,  Haiti,  Cuba, 
and  Janiaico,,  all  of  which  follow  almost  exactly  the  direction  of 
parallels  of  latitude.  Ou  his  third  voyage  (from  the  end  of 
May,  1498,  to  the  end  of  November,  ISOO),  when,  from  the 
Eoca  del  Drago  to  the  Island  of  Margarita,  and  aflerward.1 
from  that  island  to  Haiti,  he  felt  the  whole  Ibrce  of  the  equi- 
noctial current,  "  that  movement  of  the  waters  which  accords 
with  the  movement  of  the  heavens — movimienlo  dt  lot  eulot," 
he  says  expressly  that  the  violence  of  the  current  lias  torn  the 
Island  of  Trinidad  from  the  maittland.  He  refers  the  sove- 
reigns to  a  chart  which  he  sends  them — a  "pinlura  de  la 
lierra."  drawn  by  himself,  to  which  frequent  reference  is  made 
in  the  oelebrated  lawsuit  against  Don  Diego  Colon  resjiecting 
the  rights  of  the  first  Admiral.  "  £s  la  carta  dc  mareor  y 
figum  que  hizo  el  Aimirantc  seBolondo  loe  rumboa  y  vientoa 
jwr  los  quales  vino  a  Poria,  que  dicen  parte  del  jlaia.'* 

(4)  p.  156 — "-Acron  ihe  mow.crowned  Paropantsui," 

In  Diodorus'  description  of  tlie  Paropanisos.t  we  seem  to 

recognise  a  delineation  of  the  Peruvian  chain  of  the  Andes. 

The  army  passed  through  inhabited  districts  in  which  snow 

daily  fell  1 

(5)  p.  166— "7/*rrera  in  hU  Decades." 
HistoTJa  general  de  lis  Indias   Occidenlalet,  Dec.  i.  lib.  iii. 
cap.  12  (ed.  1601,  p.  106);  Juan  BatJeta  MuBoz.  Httloria  del 
Nuevo   Mttndo,    lib.   vi-  C.   31,  p.   301;    Humboldt,   Examen 
Crit.,t.  ill  p.  111. 

(6)  p.  158 — "The   Sources   of  the    Orinoto    have   never   hem 

visited  hy  aity  European." 

Thus  I  wrote  respectiTig  these  sources  in  the  year  1807, . 

•  Navarrele,  Viagea  p  Dacuhrintieaiot  pue  hicilron  j 
EspaMdi,  t.  i.  pp.  S53.  B60 ;  t,  iii.  pp.  589,  fl87. 
t  Riodor.  Sicul.,  Ub,  xvii.  p.  6S3  (Khodom.) 
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the  first  edition  of  the  Anaichten  der  Natur,  and  I  repeat  with 
equal  truth  the  same  statement  after  an  interval  of  forty-one 
years.  The  travels  of  the  hrothers  Robert  and  Richard 
Sehomburgk,  so  important  in  reference  to  all  departments  of 
natural  science  and  geography,  have  established  other  and 
more  interesting  factf ;  hut  the  problem  of  the  situation  of 
the  sources  of  the  Oriiioco  has  been  only  partially  solved 
by  Sir  Eobert  Sehomburgk.  M.  Bonpland  and  myself  ad- 
vanced from  the  west  as  far  as  Esmeralda,  or  the  con- 
fluence of  the  Orinoco  with  tie  Guapo ;  and  I  was  enabled, 
by  the  aid  of  welUatfesfed  information,  to  describe  the 
upper  course  of  the  Orinoco  to  above  the  niouth  of  the 
Gehettc,  and  to  the  small  waterfall  (Raudal)  de  los  Gua- 
harihos.  From  the  east  Sir  Robert  Sehomburgk,  proceed- 
ing from  the  mountains  of  the  Majonkong'  Indians,  the 
inhabited  portion  of  which  he  estimated  hy  the  boiling  point 
of  water  to  be  3517  feet  in  height,  succeeded  in  reaching  the 
Orinoco  by  the  Fadamo  River,  which  the  Majonkongs  and 
Guinaua  (Guaynas?)  call  Pariunu.*  I  had  placed  thw  con- 
fluence of  the  Padarao  with  the  Orinoco  in  my  Atlas,  in 
3°  12'  N.  lat.,  and  65"  46'  W.  long. .  hut  Sehomburgk  foundit 
by  direct  observation  in  2°  53*  lat.  and  63°  46'  W.  long.  Tho 
main  object  of  this  traveller's  journey  was  not  '  natural 
history,'  but  the  solution  of  the  prize  question  proposed  by 
the  Royal  Geographical  Society  of  London,  in  November, 
1834, — on  the  connection  of  the  coast  of  British  Guiana  witll 
the  easternmost  point  wliieh  I  had  reached  on  the  Upper  Ori- 
noco. After  undergoing  many  sufieringa,  this  object  was  tho- 
roughly achieved.  Robert  Schombui^k  reached  Esmeralda, 
with  his  instruments,  on  the  22ad  of  February,  1839.  His 
determinations  of  the  latitude  and  longitude  of  the  place 
agreed  more  closely  with  mine  than  I  had  anticipated.  Let  vu 
here  allow  the  observer  to  speak  for  himself: — "  Words  are  in- 
adequate to  describe  the  feelings  which  ovenvhehned  me  when 
I  sprang  on  shoiu.  My  object  was  attained;  my  observations, 
begun  on  the  coast  of  Guiana,  were  brought  into  connection 
with  those  of  Humboldt  at  Esmeralda,  and  I  irccly  admit 
that  at  a  time  when  my  physical  powers  had  almost  entirely 
deserted  me,  and  when  I  was  surrounded  hy  dangers  and  dif- 
ficulties of  no  ordinary  kind,  the  recognition  which  I  hoped 
•  ScUm  in  Guiana,  181],  s.  418. 
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for  from  him,  was  the  sole  inducemeut  which  mspircd  me 
with  a  fixed  determinatiou  to  press  forward  towards  the 
goal  which  I  had  now  rciiiJied.  Tlic  emaciated  fijjures  of 
my  Indinii  eompanluns  and  my  faithful  guides  proclaimed 
more  fully  than  any  words  could  do,  what  difficulties  we  had 
had  to  Burmouut,  and  had  sunnounted."  After  eitiag  ex- 
pressioDB  eo  gratifying,  I  must  be  permitted  to  subjoin 
the  opinions  I  expressed  regarding  this  great  undertaking 
promoted  by  the  Royal  Geopraphical  Society  of  London,  in  ray 
Preface  to  the  German  edition  of  Robert  Schombm^k'e  Ac- 
count of  his  Travels,  published  in  1841.  "Immediately 
after  my  return  fi-om  Mexico,  I  indicated  the  direction  and 
the  routes  by  which  the  unknown  portion  of  the  South 
American  Continent  between  the  sources  of  the  Orinoco,  the 
mountain  chain  of  Pacaraima,  and  the  sea-ahorc  near  Esse- 
quibo,  might  be  explored.  These  wishes,  so  strongly  esprcssed 
in  the  personal  narrative  of  my  journey,  have  at  length,  after 
the  lapse  of  nearly  half  a  centur}-,  been  for  the  most  part 
fulfilled.  I  rejoice  that  I  have  been  spared  to  sec  so  important 
an  enlargement  of  our  geographical  knowledge ;  I  rejoice  too  in 
seeing  B.  Ci>uragOouB  and  weU-conducted  enterprise,  requiring 
the  most  devoted  perseverance,  executed  by  a  young  man, 
to  whom  I  feel  bound  no  less  W  the  ties  of  similarity  of  pur- 
suits than  those  of  country.  These  circumstances  were  alone 
able  to  overcome  the  avereion  and  disinclination  which  I  cn- 


uot  resist  the  impulse  of  expressing  thus  pubhcly  my  sincere 
esteem  for  the  accomplished  traveller  who,  led  on  by  the 
meritorious  idea  of  penetrating  from  cast  to  west,  from  the 
Valley  of  the  Easequibo  to  Esraeiolda,  has  succeeded,  after 
five  years  of  efforts  and  of  sufferings  (the  extent  of  which 
I  woU  appreciate  from  my  own  experience),  in  attaining 
the  object  of  his  ambition.  Courage  for  the  sudden  accom- 
plishment of  a  hazardous  undertaking  is  easier  to  find,  and 
implies  less  inward  strength,  than  the  resolution  to  endure 
with  resignation  long -continued  physical  sufferings,  excited 
by  absorbing  mental  interest;  and  still  to  press  foi-ward,  un- 
dismayed by  the  certainty  of  hai-iag  to  retrace  hia  Step6 
under  equally  great  privations  and  with  enfeebled  powers. 
Serenity  of  mind,  which  is  almost  the  first  requisite  for  an 
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raiterprise  in  inhospitable  regions,  a.  passionate  love  for  any 
depsTtraent  of  scientific  labour  (bo  it  natural  history,  astro- 
nomy,  hypsometrice,  or  magnetism),  a  pure  feeling  for  the 
enjoyment  which  nature  ia  capable  of  imparting,  are  elements 
which,  when  they  combine  together  in  one  individual,  ensure 
Tollable  results  from  a  great  and  important  journey," 

I  will  preface  my  consideration  of  the  question  of  tho 
Bources  of  the  Orinoco  with  my  own  conjectures  in  relation 
to  the  subject.  The  perilous  route  travelled  in  1739  by  the 
Bu^eon  Nicolas  Hortsraann,  of  Hildeshcim;  in  1775  by  the 
Spaniard  Don  Antonio  Santos,  and  his  friend  Nicolas  Bodri- 
guez;  in  1793  by  the  Lieutenant- Colon  el  of  the  iBt  Regiment 
of  the  Line  of  Para,  Don  Francisco  Jose  Rodriguez  Barata ; 
and  (according  to  manuscript  maps,  for  which  I  am  indebted 
to  the  former  Portuguese  Ambassador  in  Paris,  Cheraher  de 
Brito)  by  several  English  and  Dutch  settlers,  who  in  1811 
travelled  from  Surinam  to  Para  by  the  portage  of  the  Rupu- 
nuri  and  by  the  Rio  Branco; — divides  tlic  terra  incognita  of 
the  Parime  into  two  imequal  parts,  and  serves  to  mark  the 
position  of  a  very  important  point  in  the  geography  of  those 
regions — visi.,  the  sources  of  the  Orinoco,  which  it  is  no 
longer  possible  to  remove  to  an  indefinite  distance  towards 
the  east,  without  intersecting  the  bed  of  the  Rio  Branco, 
which  flows  from  north  to  south  through  the  fluvial  district  of 
the  Upper  Orinoeo ;  while  this  portion  of  the  great  river  itself 
pursues  for  the  most  part  a  direction  from  east  to  west.  The 
Brazilians,  since  the  beginning  of  the  present  century,  have 
from  political  motives  manifested  a  vivid  interest  in  the  ex- 
tensive plains  cost  of  the  Kio  Branco.*  Owing  to  the 
position  of  Santa  Rosa  on  the  Urarieapara,  whose  course  ap- 
pears to  have  been  pretty  accurately  determined  by  Portu- 
guese engineers,  the  sources  of  the  Orinoco  cannot  be  situated 
east  of  the  meridian  of  63°  8'  west  long.  This  is  tbe  eastern 
limit  beyond  which  they  cannot  be  placed,  and  taking  into  con- 
sideration the  state  of  the  river  at  the  Randal  de  los  Gua- 
haribos  (above  CaBo  Chiguire,  in  the  country  of  the  strikingly 
fiur-skinned  Guayeas  Indians,  and  52*  east  of  the  great  Cmto 

■  See  the  Memoir  which  I  drew  up  at  the  request  ot  iJie  Portugnesa 
Qoverainent,  in  1817,  "  S'lr  la  JixrUioH  dei  iimites  de»  Gayanes  .Pran- 
(aiK  et  PorftiiTuaisf ."  Schoell,  A  rchiva  hiiioriqut*  et  ■poliii'pif.t,  ou 
Jfecweii  dt  Piita  ogid^la,  Mimaim,  Ae.  t  i.  181S,  pp.  48—53. 
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Duida),  it  appears  to  me  probable  that  the  Orinoco  in  ilH 
upper  part  does  not  extend,  at  the  utmost,  beyond  the  meri- 
dian of  64"  &  west  long.  This  point  is,  according  to  my 
combinations,  4°  12"  west  of  the  little  lake  of  Amucu,  whicL 
was  reached  by  Sir  Robert  Schomburgk. 

I  -will  now  detail  the  conjectures  of  tliat  trtivellcr,  after 
having  first  given  my  own  earlier  ones.  According  to  him 
the  course  of  the  Upper  Orinoco,  to  the  east  of  EsmC' 
ralda,  is  directed  irom  south-east  to  nortb-west;  my  estima- 
tions of  latitude  for  the  mouths  of  the  Padamo  and  the 
Gehette  appear  to  be  respectively  19*  and  3&  too  small. 
Schomburgk  conjectures  that  the  sources-  of  the  Orinoco 
are  situated  in  lat.  'I^  StV.  and  the  fine  "  ifap  of  Guayana, 
to  illustrate  the  route  of  R.  H.  Schomburgk,"  which  accom- 
panies the  splendid  English  work  entitled  ('inoa  lu  Ihe  Intt- 
rior  of  Guiana,  places  its  get^ajihieal  sources  in  (i-i^  5G' 
west  long.,  1.0.,  1"  6*  west  of  Esmemlda,  and  only  48*  of 
longitude  nearer  to  the  Atlantic  than  I  had  determined  the 
position  of  this  point.  Astronomical  combinations  led  Schom- 
burgk to  place  tlie  mountain  of  Maravaca.  which  is  about  ten 
thousand  feet  high,  in  3^  41'  lat.  and  65°  4B'  west  long,  llie 
Orinoco  was  scarcely  three  hundred  yards  wide  near  the 
mouth  of  the.  Padamo  or  Paramu,  and  more  to  tlie  went,  where 
it  expands  to  a  width  of  from  four  to  six  hundred  \-ards,  it 
was  80  shallow,  and  so  fiill  of  sandbanks,  thnt  the  expedition 
was  obliged  to  dig  channels,  ns  the  river  bed  was  only  fifteen 
inches  deep.  I'resh-wnter  dolphins  were  still  to  be  seen 
in  great  numbers  everywhere — a  phenomenon  which  the 
zoologists  of  the  eighteenth  centuiy  would  not  have  espccted 
to  find  in  the  Orinoco  and  the  Ganges. 


The  Bertholhtia  excelsa  (Juvia),  of  the  family  of  Myrtaceaa 
(and  placed  in  Hichard  Sehomburgk's  proposed  division  of 
Lecythidefe),  was  first  described  in  Plantea  Equinoxiitles, 
t.  i.  1808,  p.  122,  tab.  36.  This  colossal  and  magnificent 
tree  offers,  in  the  perfect  development  of  its  cocoa-like,  round, 
close-grained,  woody  fruil,  inclosing  the  three-cornered  and 
also  woody  aeed-veBsels,  the  most  remarkable  example  of 
luxuriant  oi^anio  development.  The  Bertholletia  grows  in 
w  2 


the  forests  of  the  Tipper  Orinoco,  between  the  Padamo  anj 
the  Ocamu,  in  the  vicinity  of  the  mountaiu  of  Mapayaj  as 
■well  OS  between  the  rivei's  Amagiioca  mid  Gehctte.* 

(8)  p.  158 — "  Grass  stalks,  whose  joints  meaaurc  upwards  of 
eighteen  feet  from  knot  to  knot." 
Hobcrt  Schomburgk,  when  Tisiting  the  small  mountainouB 
country  of  the  Mojonkongs,  on  hia  route  to  Esmeralda,  was 
fortunate  enough  to  determine  the  species  of  Aruuilinaria, 
which  furnishes  tbc  material  for  these  blowing-tubes.  He 
says  of  this  plant;  "It  grows  in  large  tufts,  like  the  bambusa; 
the  first  joint  rises,  in  the  old  cane,  without  a  knot,  to  a 
height  of  from  16  to  17  feet  before  it  begins  to  bear  leaves. 
The  entire  height  of  the  Arundinaria,  growing  at  the  foot  of 
the  great  mountain -cluster  of  Maravaca,  is  from  30  ta  40  feet, 
with  a  thiekness  of  scarcely  half  an  inch  ill  diameter.  The 
top  is  always  inclined;  and  this  species  of  gpuss  is  peculiar  to 
the  sandstone  mountains  between  the  Ventuari,  the  Paramu 
(Padamo),  and  the  Maraca.  The  Indian  name  is  Curatn,  and, 
therefore,  from  the  excellence  of  these  celebrated  long  blowing- 
tubes,  the  Majonkongs  and  Guinaus  of  these  districts  have 
acquired  the  name  of  the  Curata  nation,  "t 

(9)  p.  159 — "Fahuloua  origin  of  the  Orinoco  from  n  lake." 
The  lakes  of  these  regions  (some  of  whicb  are  wholly 
imaginary,  while  the  real  size  of  others  has  been  much  exag- 
geratcd  by  theoretical  geographers)  may  be  divided  into  two 
groups.  Tlic  first  of  these  groups  comprise  those  situate 
between  Esmeralda  (the  most  easterly  mission  on  tbe  Upper 
Orinoco),  aiid  the  Rio  Bnmeo;  to  the  second,  belong  the  lakes 

Presumed  to  exist  in  the  district  between  the  Hio  Bi-anco  and 
'renoh,  Dutch,  and  British  Guiana.  'ITiis  general  view,  of 
wblcli  travellers  should  never  lose  flight,  proves  that  the  ques- 
tion of  whether  there  is  another  Lake  Parirae  eastward  of  the 
Hio  Branco,  besides  the  Lake  Amucu,  seen  by  Ilortsmann, 
Santos,  Colonel  Barata,  and  Schomburgk,  has  nothing  whatever 
to  do  with  the  problem  of  the  sources  of  the  Oiinoco.  Aa 
the  name  of  my  distinguished  friend  the  former  Director 
of  the  Hydrographic  Office  at  Madrid,  Don  Felipe  Bauza,  i» 
•  Jtelation  hittoriqae,  t.  ii.  pp.  174 — JBB,  558—562. 
t  Rtiien  in  Guiana  tind  am  Orinoko,  j51. 
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of  great  weight  in  queetions  of  geography,  the  impartiality 
which  ought  to  inilueiicQ  every  §cicntific  investigation  n)a.ke8 
it  incambeat  on  me  to  mention  that  this  teamed  man  was 
inclined  to  the  view  that  there  must  be  lakes  west  of  iho 
Kio  Bronco,  at  no  great  distance  from  the  sources  of  the 
Orinoco.  He  wrote  to  me  from  London  shortly  before  hia 
death,  "  I  wish  you  were  here  that  I  might  converse  with 
you  respecting  the  geography  of  the  Upper  Orinoco,  which 
has  occupied  you  so  much.  I  hare  been  fortunate  enough  to 
rescue  from  entire  destruction  the  papers  of  the  General  of 
Marine,  Don  Jos^  Solano,  father  of  the  Solano  who  perished  in 
BO  melancholy  a  manner  at  Cadiz.  These  documents  relate  to 
the  settlement  of  the  boundary  hne  between  the  Spaniards  and 
Portuguese,  with  which  Solano  had  been  chained  since  1 754, 
in  conjunction  with  the  Escadrc  Chef  Yturringa  and  Don 
Vicente  Doz,  In  all  these  plans  and  sketches  1  find  a  Loguna 
Parime  sometimes  as  a  source  of  the  Orinoco,  and  sometimes 
88  wholly  detached  from  it.  Arc  wc  then  to  assume  that 
there  is  another  lake  further  eastward  to  the  north-east  of 
Esmeralda?" 

LofBing,  the  oelebrafed  pupil  of  Linnajus,  aceompanicd  tho 
last-named  expedition  to  Cumana  in  the  capacity  of  botanist, 
lie  died  on  the  22nd  of  February,  175G,  at  the  mission  of 
Santa  Eulalia  de  Mui'ueuri  (somewhat  to  the  south  of  the 
confluence  of  the  Orinoco  and  Caroni),  after  traversing  the 
missions  on  the  Piritu  and  Caroni.  The  documents  of  which 
Bauza  speaks  are  the  same  as  those  on  which  the  great  map 
of  De  la  Cruz  Olmedilla  is  based.  They  have  served  as  the 
foundation  of  all  the  maps  of  South  America,  which  appeared 
in  England,  France,  and  Germany,  before  the  end  of  the  lost 
century  J  and  have  also  served  for  the  two  maps  executed  in 
■  1756  by  Father  Caulin,  the  historit^rapher  of  Solano's  ex- 
pedition, and  by  M.  de  Surville,  Keeper  of  the  Archives  in 
the  Secretary  of  State's  Office  at  Madnd,  who  was  but  an  un- 
skilful compiler.  The  contradictions  abounding  in  these 
maps  show  the  little  reliance  that  can  bo  placed  on  tho  results 
of  tiiis  expedition.  Nay  more,  Father  Caulin,  above  referred 
to,  acutely  details  the  circumstances  which  gave  rise  to  this 
fable  of  the  lake  of  Pnrime ;  and  the  map  of  Surville,  which 
accompanies  his  work,  not  only  restores  this  lake,  imder 
the  name  of  the  White  Lake,  and  tho  Mar  Dorado,  but  indi- 
cates another  smaller  one,  from  which  flow  partly  by  means 
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of  collateral  branckes,  the  Orinoco,  Siapa,  and  Ocamo,  I  was 
able  to  [Convince  myself  oo.  the  spot  of  the  followiug  facts  well 
known  in  the  misstonB;  that  Don  Jose  Solano  did  not  do 
more  than  cross  tie  cataracts  of  Aturea  and  Maypures ;  that 
he  did  not  reach  the  confluence  of  the  Gnaviare  and  the 
Orinoco  in 4"  3' north  lat.,  and  68"  9*  west  long.;  and  that 
the  astTonomical  instruments  of  the  boundary  expedition  were 
neither  carried  to  the  isthmus  of  the  Pimichiu  and  the  Hio 
Negro,  nor  to  the  Cassiquiare ;  and  even  on  the  Upper  Orinoco, 
not  beyond  the  mouth  of  the  Atabapo.  Thia  vast  extent 
of  territory  was  not  made  the  scene  of  any  accurate  observa- 
tions before  my  journey,  and  has  aubscqiitntly  to  Solano's 
expedition  been  traversed  only  by  some  fevr  soldiers  who  had 
been  sent  on  exploring  expeditions;  while  Don  Apolinario  do 
Fuente,  whose  journal  I  obtained  from  the  archives  of  the 
province  of  Quisos,  has  gathered  without  discriiaination  every- 
thing from  the  fallacious  narratives  of  llie  Imlians  that  could 
flatter  the  credulity  of  the  Governor  Centurion,  No  member 
of  the  expedition  had  seen  a  lake,  and  Don  Apolinario  waa 
unable  to  advance  beyond  the  Ccrro  Yumariquo  and  Gehette. 
Although  a  line  of  separation,  formed  by  the  basin  of  the 
Rio  Branco,  is  now  established  throughout  the  whole  extent  ef 
the  country,  to  which  we  are  desirous  of  directing  the  inquiring 
zeal  of  travellers,  it  must  yet  be  admitted,  that  our  geo- 
graphical knowledge  of  the  district  west  of  this  valley  between 
62°  and  66°  long.,  has  made  no  advance  whatever  for  at  least 
a  century.  The  repeated  attempts  made  by  the  Government 
of  Spanish  Guiana  since  tlio  expeditions  of  Iturria  and  Solano, 
to  reach  and  to  pass  over  the  I'acaraima  Mountains,  have 
been  attended  by  very  imimportant  results.  When  the 
Spaniards,  in  proceeding  to  the  missions  of  the  Catalonian 
capuchins  of  Barecloaeta,  at  tlie  confluence  of  the  Caroni  and 
the  Rio  Paragua,  ascended  the  last-named  river  soutliward  to 
its  junction  with  the  Paroguamusi,  they  founded  at  this 
point  the  mission  of  Guirion,  which,  at  first,  bore  the 
pompous  appellation  of  Ciudad  de  Guirion.  I  place  it  in 
about  4°  SO*  north  latitude.  From  thcnee  the  Governor 
Centurion,  in  consequence  of  the  exa^^rated  accounts  given 
by  two  Indian  chiefs,  Paranacare  and  Arimuicapi,  respect- 
ing the  powerful  tribe  of  the  Ipurucotoa,  was  excited  to 
search  for  'Ei  Dorado,'  and  in  carrying  what  were  then 
called  spiritual  conquests  still  further,  founded,  beyond  the 
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Piicaraima  MountaiiiB,  the  two  rillageft  of  tjanta  Rota  and 
San  Bautista  de  Caudacacla.  The  former  woa  situate  on 
the  upper  eastern  bonk  of  the  UrfU'icaparu.  a  tributary  of 
the  Uraricuera,  which  I  find  in  the  journal  of  Rodriguez  under 
the  name  of  the  Rio  Curaricara ;  the  ktter,  at  front  24  to  28 
miles  further  east-Bonth-eafit.  The  aHtrouonia'ge<^ptipher  of 
the  Portuguese  Boundarj'  Commission,  Captain  Don  Anlonia 
PireBdcSylvaPontesLciae,aud  the  Captain  of  Engineers,  Don 
Bicardo  Franco  d'Ahneida  de  Serra,  who  between  1787  and 
1 804.  surveyed  with  the  greatest  care  the  whole  course  of  the 
Uio  ijranco  and  its  upper  tributaries,  call  the  nuMt  we-stern 
part  of  the  Urarioapanv,  "The  \'ai]ey  of  Inundation."  TTiey 
place  the  Spanish  mission  of  Santa  Rosa  in  3°  46*  north  lat., 
and  mark  the  roul^  that  leads  from  thence  northward  across 
the  mountain  chain  to  tlic  Coilo  Anocupra,  a  branch  of  the 
Parnguamusi.  which  forms  a  connecting  passage  between  the 
basin  of  the  Rio  Bronco  and  that  of  the  Caroni.  Two  maps 
of  these  Portuguese  officers,  embracing  oil  the  details  of  the 
trigometrical  survey  of  the  bends  of  tbe  Kio  Bmuco.  the 
Uraricuera,  the  Tacutu,  and  the  Mahu,  were  most  kindly 
comroimicated  to  Colonel  Lapie  and  myself  by  the  Count  o 
Linhares.  These  valuable  impubliahcd  documents,  of  which 
1  have  availed  myself,  are  still  in  the  hand«  of  the  learned 
geographer,  who  long  since  began  to  hare  them  engraved  at 
his  own  expense.  The  Portuguese  sometimes  call  the  whole 
of  the  Rio  Branco  by  the  name  of  Rio  Parime,  and  sometimes 
limit  this  appellation  to  one  branch  only,  the  Uraricuera,  some- 
what below  the  Cano  Mayari  and  above  the  old  mission  of  Saa 
Antonio.  As  the  words  i'aro^uaand/'ariWalike  imply  water, 
great  water,  lake,  and  sea,  we  cannot  wonder  at  finding  them 
Ko  often  repeated  among  tribes  living  at  great  distances 
from  each  other;  as,  for  instance,  by  the  Chnaguas  on  the 
Upper  Maranon,  by  the  Western  Guaranis,  and  by  the 
Caribs.  In  all  parts  of  the  world,  as  I  have  Edieaily  re- 
marked, lai'ge  rivers  are  called  by  those  who  hve  on 
their  banks  "  the  River,"  without  any  specific  denomination. 
Paragua,  the  name  of  a  branch  of  the  Caroni,  is  also  the  term 
applied  by  the  natives  to  the  Upper  Orinoco.  The  name 
Orinuou  is  Tamanaldsh;  and  Diego  de  Ordaz  first  heard  it 
used  in  the  year  1531.  when  he  ascended  to  the  mouth  of  the 
Meta.     Besides  the  Valley  of  Inundation  above  mentioned 
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we  find  other  lai^  pieces  of  water  between  the  Rio  Xumum 
and  the  Parimo.  One  of  these  bays  is  a  branch  of  the  Tacutu, 
nnd  the  other  of  tLc  Uraricucra.  Even  at  the  base  of  the  Paca- 
raima  Mountains  the  rivers  are  subject  tn  great  periodical 
overflowings ;  and  the  Lake  Amucu,  of  which  we  shall  subse. 
quently  speak  more  fully,  exhibits  exactly  the  same  character 
Dt  the  commencement  of  the  plains.  The  Spauish  missions, 
Santa  llosa  and  San  Bautista  dc  Caudacacla,  or  Cayacaya, 
founded  in  the  years  1770  and  1773,  by  the  Governor  Don 
Manuel  Centurion,  were  destroyed  before  the  close  of  the  List 
century;  and  since  that  time,  no  new  attempt  has  been  made 
to  advance  from  the  basin  of  the  Caroni  to  the  southern 
declivity  of  the  Pacaraima  Mountains. 

The  territory  east  of  tho  valley  of  the  lUo  Branco  has  of 
late  years  been  made  the  subject  of  several  successful  explor- 
ations. Mr.  Hillhousc  navigated  the  Massanmi  as  £ir  as  ths 
Say  of  Caranang,  whence,  as  he  aays,  a  path  would  lead 
the  traveller,  in  two  dayn,  to  the  source  of  the  Massaruni; 
and,  in  three  days,  to  the  tributaries  of  the  Bio  Branco. 
With  respect  to  the  windings  of  tho  great  river  Massaruni, 
described  by  Mr.  tlillhouse,  he  himself  observes,  in  a  letter 
addressed  to  me  from  Demerara,  1st  January,  1831,  that 
*'  the  Massaruni,  reckoning  from  its  sources,  flows  first  to  the 
west,  then  for  one  degree  of  latitude  to  the  north ;  afterwards 
nearly  200  miles  eastward;  and,  finally,  to  the  north  and 
north-north-oast  till  it  mei^s  in  the  Essequibo."  As  Mr, 
Hillhousc  was  unable  to  reach  the  southern  declivity  of  the 
Facaraimachain,  he  was  not  acquainted  with  the  Amucu  Lake; 
and  he  says  himself,  in  hia  printed  report,  that  "  from  the 
accounts  given  him  by  the  Accaouais,  who  are  continually 
traversing  the  country  between  the  shore  and  the  Amazon 
Hiver,  he  is  convinced  there  is  no  lake  in  this  district."  Tlua 
assertion  occasioned  me  some  surprise,  as  it  was  directly 
opposed  to  the  views  I  had  previously  formed  regarding  the 
liaJte  Amuca,  from  which  flows  the  Ciiilu  Pirnra,  according  to 
the  accounts  given  by  the  travellers  Ilortsnumn,  Santos,  and 
BodrigucK  (and  which  had  inspired  me  with  the  more  confi- 
dence, bccaose  they  entirely  coincide  with  the  recent  Portu- 
guese manuscript  charts).  Finally,  after  five  years  of  expec- 
tation, Scliomburgk's  journey  has  removed  all  farther  doubt. 

"  It  is  difficult  to  believe,"  says  Mr.  Hillhouse,  in  his  into- 
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I  the  MaaBaruai,  "  that  the  tradition  of  a 
large  inliiDd  Bea  is  wholly  unfounded.  According  to  my 
Tiews,  the  following  circumstance  may  have  givcD  rise  to  iho 
belief  in  the  existence  of  the  fabulous  lake  of  the  Parime.  At 
some  distance  from  the  rocky  fiill  of  Teboco  the  waters  of  the 
Massaruni  present  to  the  eye  as  liltle  motion  as  the  calm 
Burfaee  of  a  lake.  If  ftt  a  more  or  less  remote  period  the  hori- 
zontal granitic  strata  of  Teboco  hud  been  totally  compact  and 
without  tissures,  the  waters  must  have  been  at  least  SO  feet 
above  their  present  level,  and  there  would  have  been  formed 
an  immense  lake  10  or  12  miles  in  width,  and  1500  or  2000 
miles  in  length."*  I'he  extent  of  this  supposed  inundation 
is  not  the  only  reason  which  prevents  me  from  accedbg  to  this 
explanation ;  for  I  have  seen  plains  (Llanos),  where,  during  the 
rainy  season,  the  overflowing  of  the  tribularies  of  the  Orinoco 
annually  covered  a  surface  of  6400  square  miles.  The  laby- 
rinth of  ramifications  between  the  Apure,  Arauca,  Capanaparo, 
and  Sinameo  (see  maps  17  and  18  of  my  Physical  Atlas^,  is 
then  wholly  lost  sight  of;  the  configuration  of  the  river  ncda 
can  no  longer  be  traced,  and  the  whole  appears  like  one  vast 
lake.  But  the  locality  of  the  fabulous  Dorado,  and  of  the 
Lake  Parime,  belongs  historically  to  quit«  a  different  part  of 
Guiana,  namely,  that  lying  south  of  the  Pacaraima  mountains. 
This  myth  of  the  "White  Sea  and  of  the  Dorado  of  the  Parime, 
has  arisen,  as  I  endeavoured  thirty  years  ago  to  show  in 
another  work,  from  the  appearance  of  the  micaceous  rocks  of 
the  Ucucuamo,  the  name  Rio  Parime  (Rio  Branco),  the  inun- 
dations of  the  tributaries ;  and  especially  from  the  existence  of 
the  lake  Amucii,  which  is  in  the  neighbourhood  of  the  Rio 
Rupunuwini  (Rupunuri),  and  is  connected  by  means  of  the 
Pirara  Tvith  the  Hio  Parime. 

I  havo  had  much  pleasure  in  finding  that  the  travels  of 
Sir  Robert  Schomburgk  have  fully  corroborated  these  early 
views.  The  section  of  his  map  which  gives  the  course  of  the 
Essoquibo  and  of  the  Rupunnri  is  quite  new,  and  of  great 
importance  in  ageographical  point  of  view.  It  places  the  Paca- 
raima chain  between  3''  52'  and  4°  north  lat.,  wbilo  I  had  given 
its  mean  direction  from  4°  to  4°  10'.  The  chain  reaches  the 
eonfiuence  of  the  Essequiho  and  Rupunuri  in  3°  57'  north  lat., 
and  58°  1'  west  longitude;  I  had  placed  it  half  a  degree  too 
'  Nouvellei  Annalei  des  Voyag'.s,  1836,  Sept.  p.  316. 
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far  to  the  north.  Schotnburgk  colls  Uie  last-named  river 
Hupununi,  according  to  the  proaunciutioii  of  the  MbcubIs; 
and  ^vee  as  the  synonymes  Rupunuri,  Rupunuviiii  and 
Opununy,  which  have  ariseu  from  the  difficiUty  the  Carib 
tribes  of  these  districts  lind  in  pronouncing  the  letter 
"r."  The  position  of  the  lake  Amucu  and  its  relations 
to  the  Mohu  (Maou)  and  Tacutu  (Tncoto)  eorreapond  per- 
fectly with  my  map  of  Colombia  drawn  in  1825.  We  agree 
equFdly  well  reganling  the  latitude  of  the  lake  of  Amucn, 
for  while  he  places  it  in  3"  33',  I  considered  it  to  be  in  3°  35'; 
the  Cafio  Pirara  (Pirarara)  which  connects  the  Amucn  with 
the  Bio  firauco,  flows  &om  it  towards  the  north,  and  not  to 
the  west  as  I  had  marked  it.  The  Sibarana  of  my  map,  the 
Bources  of  which  Hortamann  placed  to  the  north  of  the  Cerro 
Ucucuamo  near  a  iine  mine  of  rock  crystal,  is  the  Siparuni 
of  Schomburgk's  map.  Ilia  Waa-Ekuru  is  the  Tavaricaru  of 
the  Portuguese  geographer  Pontes  Leme,  and  is  the  branch 
of  the  Rupunuri  which  lies  the  nearest  to  the  lake  of  Amucu. 
The  foUowing  remarks  from  the  report  of  Sir  Robert 
Schomburgk  throw  some  light  on  the  subject  in  question. 
'■The  lake  of  Amucu,"  says  this  traveller,  "is without  doubt 
the  nucleus  of  the  Lake  of  Parime  and  of  the  supposed  White 
Sea.  lu  December  and  January,  when  we  ^ited  it,  it  was 
scarcely  a  mile  in  length,  and  was  half  covered  with  reede." 
The  same  observation  occms  on  D'Anville's  map  of  1748. 
"  The  Pirara  Sows  from  the  kke  to  the  W.N.  W.  of  tlie  Indi^i 
^■illagB  of  Pirara  and  falls  into  tie  Maou  or  Mahu.  The  last- 
named  river  rises,  according  to  the  information  given  mc,  noi-th 
of  the  ridge  of  the  Pacaraiam  mountains,  which  in  their  eastern 
portion  do  not  attain  a  greater  elevation  than  about  1 600  feet 
The  sources  of  the  river  are  on  a  plateau,  from  whence  it 
is  precipitated  in  a  beautiful  waterfali.  kno\Tn  as  the  Corona. 
We  were  on  the  point  of  visiting  tiis  fall,  when  on  the  third 
day  of  our  excursion  to  the  mountains,  the  indisposition  of 
one  of  my  companions  oompelledme  to  return  to  tJiB  station  at 
ike  lake  Amucu.  The  Mahu  has  black  coti'ee -coloured  water, 
and  its  current  is  more  impetuous  than  that  of  the  Rupunuri. 
In  the  mountaina  through  which  it  pursues  its  course  it  is 
about  60  yards  in  breadth.  Its  environs  are  here  extremely 
picturesque.  This  valley  as  well  as  the  bank  of  the  Burobura, 
which  flows  into  the  Sipaiuni,  are  inhabited  by  the  MacusM., 
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In  April  the  wholo  Sarannahs  are  overflowiM,  and  then 
present  the  peculiar  pheuomenoi)  of  the  wat<?rB  belonging  to 
two  different  river  boeinB  commingling  tu^tlier.  It  is  pn>- 
bnblc  that  the  yaat  extent  of  this  teiuporary  iuundatinn  tOAj 
have  given  rise  to  the  fable  of  the  lake  of  Porime.  During 
the  rainy  seaBona  water  comniuniintion  ia  lormed  in  theintc* 
lior  of  the  country  between  the  Eflscquibo,  the  Rio  Bronco, 
and  the  Gran  Para.  Some  groups  of  trees,  rising  like  Oas4« 
on  the  gand-hills  of  the  Savannahs,  present,  at  the  time  of 
the  inundation,  the  appetirance  of  idmida  scattered  over  n 
lake  i  and  these  are  without  doubt  the  Ipomucena  islands  of 
Don  Antonio  Santos." 

In.  D'AuTille's  manuscripts,  whith  his  heirs  kindly  allowed 
me  to  examine,  I  find  that  Ilortsmann  of  Hildesheim.  who 
described  these  districts  with  great  care,  saw  a  second  Alpine 
lake,  which  he  places  two  day's  journey  above  the  con- 
fluence of  the  Mohu  svith  the  Rio  Parime  (Tacutu?).  It  is 
a  black  water  lake,  situated  on  the  summit  of  a  mountain. 
He  explicitly  distinguishes  it  from  the  lake  of  Ainucn,  which 
he  describes  as  "covered  with  tushes,"  The  descriptions  given 
by  Hortsmann  and  Santos  coincide  with  the  Portuguese  manu- 
Bcript  maps  of  the  Marine  Bureau  at  Rio  Janeiro,  in  not 
indicating  the  existence  of  an  uninterrupted  connection  be- 
tween the  Rupunuri  and  the  lake  of  Amucu.  In  D'AnviDe'i 
maps  of  South  America,  the  rivers  are  better  drawn  in  the 
first  edition  published  in  1748,  than  in  the  more  exten- 
sively circulated  one  of  1 760.  Schomburgk's  travels  fully  con- 
firm the  independence  of  the  basin  of  the  Rupunuri  and 
Esaequibo ;  but  he  draws  attention  to  the  fact  that,  during  the 
rainy  season,  the  Rio  Waa-Ekuru,  a  tributary  of  the  Rupunuri, 
is  in  connection  with  the  Cano  Pirora.  Such  is  the  condition 
of  these  river-channels,  which  are  still  but  little  developed,  and 
almost  entirely  without  separating  ridges. 

The  Rupunuri  and  the  Tillage  of  Anai,  3^  56'  north  latitude, 
58°  34'  west  longitude,  ore  at  present  recmniscd  as  the  ^litical 
boundaries  between  the  British  and  Brazihnn  doraaina  m  these 
desert  regions.  Sir  Robert  Schombni^k  was  compelled  by 
severe  iUnesB  to  make  a  protracted  stay  at  Anai.  He  baaee 
his  chronomctrical  determinations  of  the  position  of  the  lake 
of  Amucu  on  the  mean  of  many  lunar  distances,  cast  and 
west,  which  he  measured  during  his  sojourn  at  Anai.     Ills 
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determinations  of  longitude  for  these  points  of  tlie  Parime  are 
in  general  one  degree  more  east  th^  those  in  my  map  of 
Colombia.  While  I  am  &r  from  calling  in  question  the  result 
of  these  lunar  observations  taken  at  Anai,  I  may  be  allowed 
to  observe  that  the  calculation  of  these  distances  is  of  im- 
portance, when  it  is  desired  to  carry  the  comparison  from  the 
lake  of  Amucu  to  Esmeralda,  which  I  found  in  66°  19'  west 
longitude. 

Thus  then  we  see  the  great  Mar  de  la  Parima,  (which  it  was 
so  difficult  to  remove  from  our  maps,  that  even  after  my  return 
from  America  it  was  still  supposed  to  be  160  miles  in  length,) 
reduced  by  recent  investigations  to  the  lake  of  Amucu,  mea- 
suring only  two  or  three  miles  in  circumference.  The  illu- 
sions entertained  for  nearly  two  hundred  years,  and  which  in 
the  last  Spanish  expedition,  in  1775,  for  the  discovery  of 
£1  Dorado,  cost  several  hundred  lives,  have  finally  terminated 
by  enriching  geography  with  some  few  results.  In  the  year 
1512  thousands  of  solders  perished  in  the  expedition,  under- 
taken by  Ponce  de  Leon,  to  discover  the  "  Fountain  of  Youth," 
on  one  of  the  Bahama  Islands,  called  Binimi,  which  is  hardly 
to  be  found  on  any  of  our  maps.  This  expedition  led  to 
the  conquest  of  Florida,  and  to  the  knowledge  of  the  great 
oceanic  current,  or  gulf- stream,  which  flows  through  the 
Straights  of  Bahama.  The  thirst  after  gold,  and  the  desire  of 
rejuvenescence — ^the  Dorado  and  the  Fountain  of  Youth— ^ 
stimulated,  to  an  almost  equal  extent,  the  passions  of  man- 
kind. 

(10)  p.  161—."  The  Piriguao,  one  of  the  nohUst  forms  of 

the  Palm.** 

Compare  Humboldt,  Bonpland,  and  Kunth,  Nova  Genera 
Plantarum,  and  Plant,  oiquinoct.,  t.  i.  p.  315. 

(11)  p.  171 — "  The  grave  of  an  extinct  race** 

During  my  stay  in  the  forests  of  the  Orinoco,  researches 
were  being  made,  by  royal  command,  in  reference  to  these 
bone-caves.  The  missionary  of  the  cataracts  had  been  falsely 
accused  of  having  discovered  in  these  caves  treasures  which 
the  Jesuits  had  concealed  there  prior  to  their  flight. 

(12)  p.  172—*"  When  his  language  perished  with  him,** 

The  parrot  of  the  Atures  has  been  made  the  subject  of  a 
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charming  poem  by  my  friend  Professor  Ernst  Curtius,  the  tator 
of  the  promising  young  Prince  Friedrick  Wilhelm  of  Prussia. 
The  author  will  forgive  me  for  closing  the  present  section  of 
the  '*  Views  of  Nature*'  with  this  poem,  which  was  not  de- 
signed  for  publication,  and  was  communicated  to  mo  by 
letter. 


THE  PARROT  OF  ATURES. 


Where,  through  deserts  wild  and  dreary, 

Orinoco  da^es  on. 
Sits  a  Parrot  old  and  weary. 

Like  a  8culptur*d  thing  of  stone. 

Through  its  rocky  barriers  flowing. 
Onward  rolls  the  foaming  stream; 

Waving  palms  on  high  are  glowmg 
In  the  sun's  meridian  beam. 

Ceaselessly  the  waves  are  heaving. 

Sparkling  up  in  antic  play; 
While  the  sunny  rays  are  weaving 

Rainbows  in  the  feathery  spray. 

Where  yon  billows  wild  are  breaking. 

Sleeps  a  tribe  for  evermore. 
Who,  their  native  land  forsaking, 

Refuge  sought  on  this  lone  shore. 

As  they  lived,  free,  dauntless  ever. 

So  the  brave  Aturians  died; 
And  the  green  banks  of  the  river 

All  their  mortal  relics  hide. 

Yet  the  Parrot,  ne'er  forgetting 

Those  who  loved  him,  mourns  them  still; 
On  the  stone  his  sharp  beak  whetting. 

While  the  air  his  wailings  fill. 

Where  are  now  the  youths  who  bred  him, 
To  pronoimce  their  mother  tongue,— 

Where  the  gentle  maids  who  fed  him, 
And  who  built  his  nest  when  young? 
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All,  alas!  are  lifeless  lying, 

Stretch'd  upon  their  grassy  bed; 

Nor  can  all  his.monmfdl  crying. 
E'er  awake  the  slombering  dead. 

Still  he  (Jails  with  voice  imploring. 
To  a  world  that  heeds  him  not; 

Nought  replies  but  waters  roaring- 
No  kind  soul  bewails  his  lot. 

Swift  the  savage  turns  his  rudder, 
When  his  eyes  the  bird  behold; 

None  e'er  saw  without  a  shudder 
That  Aturian  Parrot  old! 


THE  NOCTURNAL  LIFE  OF  ANIMALS 


PRIMEVAL  FOREST. 


If  the  faculty  of  appreciating  nature,  in  liifferent  races  of 
man,  and  if  the  character  of  the  coiuitriee  they  now  inhabit, 
or  have  traTersed  in  their  earlier  migrations,  have  more  or 
less  enriched  the  respectire  languages  by  appropriate  terms, 
ezpresaiye  of  the  forms  of  mountains,  the  state  of  vegetation, 
the  appearanccB  of  tha  atmosphere,  and  the  contour  and 
grouping  of  the  clouds,  it  must  be  admitted  that  by  long 
use  and  literary  caprice  many  of  these  designations  have  been 
diverted  from  the  sense  they  originally  bore.  Words  have 
gradually  been  regarded  as  ejTionymous,  which  ought  to  have 
remained  distinct;  and  languages  have  thus  lost  a  portion  of 
the  cKpresaiveness  and  force  which  might  else  have  imparted 
a  physiognomical  character  to  descriptions  of  natural  scenerj'. 
As  an  evidence  of  the  extent  to  which  a  communion  with 
nature,  and  the  requirements  of  a  laborious  nomadic  life, 
may  enrich  language,  I  would  recall  the  abundance  of 
characteristic  denominations  employed  in  Arabic  and  Persian, 
to  distinguish  plains,  steppes,  and  deserts  (1),  according  ns 
they  are  entirely  bare,  covered  with  sand,  or  intersected  by 
tabvdar  masses  of  rock ;  or  as  they  are  diversified  by  spots 
of  pasture  land  and  extended  tracts  of  social  plants.  The 
old  Castilian  dialects  are  no  less  rcmarlcable  (2)  for  the 
copiousness  of  their  terras  descriptive  of  the  physiognomy 
of  mountains,  especially  in  reference  to  those  features  which 
reenr  in  all  regions  of  the  earth,  and  which  proclaim  atar 
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off  the  nature  of  the  rock.  As  the  declivities  of  the  Andes 
and  the  mountainous  parts  of  the  Canaries,  the  Antilles, 
and  the  Philippines,  are  all  inhabited  by  races  of  Spanish 
descent;  and  as  the  nature  of  the  soil  has  there  influ- 
enced the  mode  of  life  of  the  inhabitants  to  a  greater  de- 
gree than  in  other  parts  of  the  world,  excepting  perhaps  in 
the  Himalaya  and  the  Thibetian  Highlands;  so  also  the 
designations  expressive  of  the  forms  of  mountains  in  trachytic, 
basaltic,  and  porphyritic  districts,  as  well  as  in  schistose, 
calcareous,  and  sandstone  formations,  have  been  happily 
presei-ved  in  daily  use.  Under  such  circumstances,  newly 
formed  words  become  incorporated  with  the  common  stock. 
Speech  acquires  life  from  everything  which  bears  the  true  im- 
press of  nature^  whether  it  be .  by  the  definition  of  sensuous 
impressions  received  from  the  external  world,  or  by  the  expres- 
sion of  thoughts  and  feelings  that  emanate  from  our  inner 
being. 

In  descriptions  of  natural  phenomena,  as  well  as  in  the 
choice  of  the  expressions  employed,  this  truth  to  nature 
should  be  especially  kept  in  view.  The  object  will  be  the 
best  attained  by  simplicity  in  the  narration  of  whatever  we 
have  ourselves  observed  and  experienced,  and  by  closely 
examining  the  locality  with  which  the  subject-matter  is  con- 
nected. Generalisation  of  physical  views,  and  the  enumera- 
tion of  results,  belong  principally  to  the  study  of  the  Cosmos, 
which,  indeed,  must  still  be  regarded  as  an  inductive  science ; 
but  the  vivid  delineation  of  organic  forms  (animals  and 
plants,)  in  their  picturesque  and  local  relations  to  the  multi- 
form surface  of  the  earth,  although  limited  to  a  small  section 
of  terrestrial  life,  still  affords  materials  for  this  study.  It 
acts  as  a  stimulus  to  the  mind  wherever  it  is  capable  of 
appreciating  the  great  phenomena  of  nature  in  an  eesthetio 
point  of  view. 

To  these  phenomena  belongs  especially  the  boundless  forest 
district  which,  in  the  torrid  zone  of  South  America,  con-» 
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connects  the  rivtr  bosius  of  the  Orinoco  and  the  Aniazon. 
This  region  desen'ce,  ia  the  strictest  sense  of  the  word,  to 
be  called  a  primmal  forest — a  term  that  has,  in  recent  time*, 
been  bo  frequently  mianpplicd.  Primeval  (or  primitive),  as 
applied  to  a  forest,  a  nation,  or  ii  period  of  time,  ia  a.  word  of 
rather  indefinite  signification,  und  generally  but  of  relativo 
import.  If  every  wild  forest,  densely  cowered  with  trees,  on 
which  man  has  never  laid  his  destroying  hand,  is  to  be  re- 
garded as  a  primitive  forest,  then  the  phenomenoo  is  common 
to  many  parts  both  of  the  t«mpemtc  and  the  frigid  xones ;  if, 
however,  this  character  consists  in  impenetrability,  through 
which  it  is  impossible  to  clear  with  the  axe,  between  treea 
measuring  from  6  to  12  feet  in  diameter,  a  path  of  any  length, 
primitive  forests  belong  exclusively  to  tropical  regions.  This 
impenetrability  is  by  no  means,  as  is  often  ertoneoiisiy 
supposed  in  Europe,  always  occasioned  by  the  interlaced 
climbing  "  lianes,"  ot  creeping  plants,  for  these  often  cunsti' 
tute  but  a  very  small  portion  of  the  underwood.  The  ohief 
obstacles  arc  the  shrub-like  plants  which  fill  up  every  apace 
between  the  trees,  in  a  aone  where  all  vegetable  forms  have 
a  tendency  to  become  arborescent.  If  travellers,  the  moment 
they  set  foot  in  a  tropical  region,  and  even  while  on  islands, 
in  the  vicinity  of  the  sea-coast,  imagine  that  they  are  within 
the  precincts  of  a  primeval  forest,  the  misconception  must 
be  ascribed  to  their  ardent  dcsii-e  of  realizing  a  long.ckerished 
wish.  Every  tropical  forest  is  not  primeval  forest.  I  have 
scarcely  ever  used  the  latter  term  in  the  narrative  of  my 
travels ;  although,  I  believe,  that  of  all  investigators  of  nature 
now  Kving.  Bonpland,  Martins,  Poppig,  Robert  and  Richard 
Schombui^k,  and  myself,  have  spent  the  longest  period  of 
time  in  primeval  forests  in  the  interior  of  a  great  continent. 

Notwithstanding  the  striking  richness  of  the  Spanish 
language  in  designations,  (descriptive  of  natural  objecM, 
of  which  I  have  already  spoken),  yet  one  and  the  same  word 
monfe  is  employed  for  a.  momitain  and  a  forest,   for  esrro 
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(moHlaua).  and  for  selra.  Id  a  work  on  the  true  breadth 
and  the  grcutcat  extension  of  the  chain  of  the  Andes  towards 
die  east.  I  have  shown  how  this  two-fold  signification  of  the 
word  monta  has  led  to  the  urror,  in  a  fine  and  extensively 
circulated  English  map  of  South  America,  of  marking  ranges 
of  bigh  mountains  in  districts  occupied  only  by  plains. 
Where  the  Spanish  map  of  La  Cruz  Olniedilk,  which  formed 
the  basis  of  so  many  others,  indicattJ  Cacao  Woods,  Mon'it 
tb  Caeao  (3),  Cordilleras  were  supposed  to  exist,  nllliough 
Qie  Cacao-tree  nffects  only  the  hottest  of  the  low  lands. 

If  we  comprehend,  in  one  general  view,  the  woody  region 
which  embraccB  the  whole  of  South  America,  between  the 
grassy  plains  of  Venezuela  (_loa  Llatios  da  Ctiraeo'i)  and  the 
Pampas  of  Buenos  Ayres,  lying  between  8"  north  and  19' 
■outh  latitude,  we  perceive  that  this  connected  Hylea  of  the 
tropical  zone  is  unequalled  in  extent  by  any  other  on  the 
surface  of  the  earth.  Its  area  is  about  twelve  times  that  of 
Germany.  Traversed  in  all  directions  by  rivers,  some  of 
whose  direct  and  indirect  tribntnry  streams  (as  well  those  of 
"the  second  as  of  the  first  order)  surpass  the  Danube  and 
Khine  in  the  nbntidance  of  their  waters,  it  owes  the  won- 
derful lusurianiE  cl  its  vegetation  to  the  two-fold  influence 
^rf  great  humidity  and  high  temperature.  In  the  temperate 
aane,  particularly  in  Europe  and  Northern  Asia,  forests  may 
Tw  named  from  particular  genem  of  trees  which  grow  toge- 
ther as  social  plants  (planliE  aocia/es),  and  form  sopiiratc 
woods.  In  the  Oak,  Piue,  and  Birch  forests  of  the  northern 
regions,  and  in  the  Linden  or  Lime  Woods  of  the  east- 
ern, there  usually  predominates  only  one  species  of  Amen- 
tacote,  Coniferaa  or  Tiliaoea;;  while  sometimes  a  eingic 
flpeeies  of  Piniferm  is  intermixed  with  trees  of  deciduous 
foliage.  Such  uniformity  of  association  is  unknown  in  tro- 
pical forests.  The  excessive  variety  of  their  rich  sylvan 
flora  renders  it  vaiu  to  ask.  of  what  do  the  primeval  forests 
NamberlcBB  families  of  plants  are  here  crowded 
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together;  nnd  even  in  unall  spaces,  planta  of  the  eame  epecio« 
are  rarely  associattd.  Every  day,  imd  witii  every  chnoge 
of  place,  new  forms  present  tliemselves  to  the  traveller'* 
attention;  often  flowers,  beyond  liia  reach,  olthougb  the  Bhapc 
of  the   leaf  and   the   ramifit^tions   of  the   pknt   excite   his 

The  rivers,  with  their  innumeruble  branches,  are  the  only 
means  of  traversing  the  country.  Astronomical  obsenaiiona. 
or  in  the  absence  of  these,  det^nainations  by  compos*  of  the 
bends  of  the  rivers,  between  the  Orinoco,  the  Ckssiquiare. 
and  the  Kio  Negro,  have  shewn  thnt  two  lonely  mission, 
stations  might  be  situated  only  a  few  miles  apart,  and  yet 
the  monks  thereof,  in  visiting  each  other  would  require  a 
day  aud  a  half  to  make  the  passage  in  their  hollow- tree 
caaocs.  along  the  windings  of  small  streams.  The  most 
striking  evidence  of  the  impenetrability  of  some  portions  of 
these  forests,  is  afforded  by  a  Unit  in  tiie  habits  of  the 
American  tiger,  or  panthcr-Iike  Japiar.  While  the  intro- 
duction of  European  homed  cattle,  horses,  aud  mules,  has 
yielded  so  abundant  a  supply  of  food  to  the  beasts  of  prey  in 
tbe  extensive  grassy  and  treeless  plains  of  Vorinas.  Meto.  and 
Buenos  Ayres ;  that  these  animals,  (owing  to  the  unequal 
conttist  between  them  and  their  prey.)  have  considerably 
increased  since  the  discovery  of  America;  other  individuals 
of  the  same  species  lead  a  toil»iumc  life  in  the  dense  forests 
contiguous  to  the  sources  of  tlic  Orinoco.  The  distressing 
loss  of  a  lar^  mastiff,  the  faitliful  companion  of  our  travels, 
while  we  were  bivouacking  near  the  junction  of  the  Cussiquiare 
with  tbe  Orinoco,  induced  us  on  our  return  from  the  insect- 
swarming  Eeraeralda.  to  [mss  another  night  on  the  same  spot 
(uncertain  whether  be  was  devoured  by  a  tiger)  where  we 
bad  already  long  sought  him  in  vain.  We  i^in  heard  in  the 
immediate  neighbourhood  the  cries  of  the  Jaguar,  probably 
&B  very  same  animal  to  which  we  owed  our  loss.  As  the 
cloudy  state  isf  the  sky  rendered  it  impossible  to  conduct 
o2 
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astronoraicnl  obsorvntions,  we  mnde  our  interpreter  {ictigiiaraz) 
rcppat  lo  us  what  the  natives,  our  boatmen,  related  of  the 
tigers  of  the  country. 

The  so  called  black  Jagunr  is,  as  we  leamt,  not  unfrcqnently 
found  among  them.  It  ia  the  la:^efit  and  moet  blood-thiraty 
variety,  and  lias  a  dork  brown  skiu  marked  with  scarcely  dis- 
tinguishable black  spots.  It  lives  at  the  foot  of  the  mountain 
ranges  of  Marnguaca  and  Unturan.  "  The  love  of  wandering, 
and  the  rapacit)'  of  the  Jaguars,"  Etaid  our  Indian  narrator,  one 
of  the  Durimond  tribe;  "often  lead  them  into  such  impene- 
trable thickets  of  the  forest,  that  they  can  no  longer  hunt  on  the 
ground,  and  then  live  for  a  long  time  in  the  trees — the  terror 
of  the  families  of  monkeys,  and  of  the  prehensile-tailed  riverra. 
{  CercolepUf.y 

The  journal  which  I  wrote  at  the  time  in  German,  and 
from  which  I  borrow  these  extracts,  was  not  entirely  exhausted 
in  the  narrative  of  my  travels  (published  in  French).  It 
contains  a  circumBUiLtial  deijcription  of  the  nocturnal  life  of 
animals;  I  might  say,  of  their  nocturnal  voices  in  the  tropical 
forests.  And  this  sketch  seems  to  me  to  be  espmially  adapted 
to  constitute  one  of  the  chaptere  of  the  Views  of  Nature.  That 
which  is  written  down  on  the  spot,  or  soon  after  the  impres- 
sion of  the  phenomena  lias  been  received,  may  at  least  claim 
to  possess  more  freshness  than  what  is  produced  by  the  recol- 
lection of  long  passed  events. 

We  reached  the  bed  of  the  Orinoco  by  descending  from 
■west  to  east  along  the  Rio  Apure,  whoso  inundatio:iB  I  have 
noticed  in  the  sketch  of  thu  Deserts  and  Steppes.  It  was  the 
period  of  low  water,  and  the  average  breadth  of  the  Apure 
was  only  a  little  more  than  1200  feet;  while  the  OrinotM, 
at  its  confluence  with  the  Apure  (near  the  granite  rocks  of 
Curiquima.  where  I  was  able  to  measure  a  base-line),  was 
Still  upwards  of  12,180  feet.  Yet  this  point  (the  rock  of 
Curiquima.)  is  400  miles  in  a.  straight  line  from  the  sea  and 
from  thedeltaof  the  Orinoco.     Some  of  the  plains,  watered  1^ 


the  Apure  and  the  Payara,  are  inhabited  by  Ynmros  and 
Achftg\iaa,  who  are  called  savoges  in  the  mission-Tillagi-B 
estiibtished  by  the  monks,  because  they  will  not  rclinqtiish 
their  independence.  In  reference  to  social  culture,  they 
however  occupy  about  tbe  Bnme  scale  aa  those  Indiana,  who, 
although  baptized  and  living  "under  the  bfU"  (_iaxo  la  ruw- 
pana),  have  renmined  strnngera  to  every  form  of  instructiou 
and  cultivation. 

On  leaving  the  Island  del  Diamante,  where  the  ZambcM, 
■who  speak  Spanish,  cultivate  the  sugar-cane,  we  entered  into 
a  grand  and  wild  domain  of  nature.  The  air  was  filled  with 
countless  flamingoes  {P/nmicop/erui)  and  other  water-fowl, 
which  seemed  to  stand  forth  from  the  blue  sky  like  a  dark 
cloud  in  cver-varj-ing  outlines.  The  bcil  of  the  river  bad  here 
contracted  to  less  than  1000  feet,  and  formed  a  perfectly 
straight  canal,  which  was  inclosed  on  both  sides  by  thick 
woods.  ITie  margin  of  the  forest  preseots  a  singular  spectacle. 
In  front  of  the  dmost  impenetrable  wall  of  colossal  trunks  of 
Ca;sa!pinin,  Cedrela,  and  DcsiuanthuB.  there  rises  with  the 
greatest  regularity  on  the  sandy  bank  of  the  river,  a  low 
hedge  of  Sauao,  only  four  feet  high;  it  consists  of  a  small 
shrub,  Hermesia  caslanifolia,  which  forms  a  new  genus  (4)  of 
the  family  of  Euphorbiacem.  A  few  steudcr,  thorny  palms, 
called  by  the  Spaniards  Piritu  and  Cornxo  (perhaps  species 
of  Marlinezia  or  Baclris)  stand  close  alongside ;  the  whole 
resembling  a  trimmed  garden  hedge,  with  gate-like  openings 
at  considerable  distances  from  each  other,  formed  undoubtedly 
by  the  large  four-footed  animals  of  the  forests,  for  convenient 
access  to  the  river.  At  sunset,  and  more  particularly  at 
break  of  day,  the  American  Tiger,  the  Tapir,  and  the 
Peccary  (^Pecari,  Dicolylea)  may  be  seen  coming  forth  from 
these  openings  accompanied  by  their  young,  to  give  them 
drink.  When  they  are  disturbed  by  a  passing  Indian  canoe, 
and  are  about  to  retn^at  into  the  forest,  they  do  not  attempt 
to  rush  violently  through  these  hedges  of  Sauso,  but  proceed 


deliberately  along  the  baok,  between  the  hedge  and  river, 
affording  the  traveller  the  gratifiention  of  watching  theiE 
motions  for  sometimes  four  or  five  hundred  paces,  until  they 
disappear  through  the  nearest  opening.  During  a  seventy- 
four  days'  almost  iminterrupted  river  navigation  of  1520 
miles  up  the  Orinoco,  la  the  neighbourhood  of  its  BourceSt 
and  along  tiie  Cassiquiare,  and  the  Rio  Negro — during  the 
whole  of  which  time  we  were  confined  to  a  naiTow  canoe — 
the  same  spectacle  presented  itself  to  our  view  at  many 
diflerent  points,  and,  I  may  add,  always  with  renewed  escite- 
ment.  There  came  to  drink,  bathe,  or  fish,  groups  of  crea- 
tures belonging  to  the  most  opposite  Bpccies  of  animals;  the 
larger  manmalLa  with  many-coloured  heroos,  palamedeaa  with 
tlie  proudly-strutting cura880w(Crar  Alector,  C.  Pauxi),  "It 
is  here  as  in  Paradise"  (es  como  en  d  Paradiso),  remarked  witll 
pious  air  our  steersman,  an  old  Indian,  who  had  been  brou^It 
up  in  the  house  of  an  ecclesiastic.  But  the  gentle  peace  of 
the  primitive  golden  age  doea  not  reign  in  tlic  paradise  of 
these  American  auimuls,  they  stand  apart,  watch,  and  avoid 
each  oilier.  The  Cnpybara,  a  eavy  (or  river-hog)  three  or 
lour  feet  long  (a  colos.sal  repetition  of  the  common  Braisiliaa 
eavy,  {Cavia  Aguli).  is  devoured  in  the  river  by  the  crocodile, 
and  on  the  shore  by  the  tiger.  They  run  so  badly,  that  we 
were  frequently  able  to  oveitake  and  cajitwe  several  from 
aotong  the  numerous  herds. 

Below  the  mission  of  Saata  Barbara  de  Ariohunnwe  passed 
tbc  night  as  usual  in  the  open  air,  on  el  sandy  flat,  on  the 
Imnk  of  the  Apure,  skirted  by  tlie  impenetrable  forest.  Wo 
had  some  difficulty  in  Endli^  dry  wood  to  kindle  tlie  fiiea 
with  which  it  is  here  customary  to  surround  the  bivouac,  as 
a  safegiuird  against  the  attacks  of  the  Jaguar.  The  air  was 
bland  and  soil,  and  tlic  moon  shone  brightly.  Several  croc^ 
diles  approached  the  hank;  and  I  have  observed  that  fire 
attracts  tbcsc  creatures  as  it  does  our  crubs  and  many  other 
aquatic  auimals.     The  oai-a  of  oiii'  boats  were  fixed  upright 
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in  the  ground,  to  support  our  hammockj.  De«p  sUllnew  pr^ 
vailed,  only  broken  at  interrnlH  by  the  blowing  of  the  fresh- 
water diilphina  (5),  which  are  peculiar  to  the  river  net-work 
of  the  Orinoco  (as,  according  to  Colebrookc,  they  ai'c  also  to 
the  Ouiigea.  as  lugtt  up  the  river  as  Benaiea);  ihey  &>llow«d 
each  other  m  long  Ixacks, 

After  eleven  o'cIocIl,  such  a  noise  began  in  the  conti|ruous 
forest,  that  for  the  remainder  of  the  night  all  aleep  waa  impas- 
sible. The  wild  ciies  of  animals  run^  through  the  wooda. 
Among  the  many  t'oices  which  re»ouade<i  together,  the  Endiniu 
could  only  recognise  those  which,  after  short  pauses,  wetc 
heard  singly.  Thcra  woa  the  monotonous,  plaintive,  ciy  of 
the  Aluates  (howling  monkeys),  the  whining,  Hute-like  notea 
of  the  small  sapajous,  the  grunting  murmur  of  the  striped 
nocturnal  ape  (6)  {^Nyvdpilhecus  trivirgalui,  which  1  was  tfac 
first  to  deacribe).  the  fitful  roar  of  the  great  tiger,  the  Cuguar 
or  nmncleHB  American  lion,  the  peccary,  the  aloth.  and  a  host 
of  parrots,  parraquas  {Orlalides),  and  other  pheoMint-lika 
birds.  Whenever  the  tigers  approached  the  edge  of  the  forest, 
our  dog,  who  before  had  barked  incessantly,  came  bawling  to 
seek  protection  under  the  bomniocka.  Sometimes  the  cry  of 
the  tiger  resounded  from  the  branches  of  ft  tree,  and  was 
then  always  accompanied  by  the  plaintive  piping  tones  of  the 
apes,  who  were  endeavouring  to  escape  from  the  unwouted 
pursuit. 

If  one  asks  the  Indians  why  such  a  continuous  noise  is  heard 
on  eertain  nights,  they  answer,  with  a  smile,  that  '■  the 
animals  ore  rejoicing  in  the  beautiful  moonlight,  and  celc. 
brating  the  return  of  the  full  moon."  To  me  the  scene 
appeared  rather  to  be  owing  to  an  accidental,  long-conttnued, 
and  gradually  increasing  conflict  among  the  ammala.  Thus, 
for  iustaiice,  the  jaguar  will  pursue  the  peccaries  and  the  tapir*, 
which,  densely  crowded  together,  burst  through  the  barrier  of 
tree-like  shrubs  which  opposes  their  flight.  Terrified  at  the 
confusion,  the  monkeys  ou  the  tops  of  the  trees  join  their 


cries  with  those  of  the  larger  nnimuk.  This  arouses  tlic  tribes 
of  birds  who  biiild  their  nc?ts  in  communities,  and  etiddeoly 
the  whole  animal  world  is  in  a.  state  of  commotion.  Further 
experience  taught  us,  that  it  was  by  no  means  always  the 
festival  of  moonlight  that  disturbed  the  stillness  of  the  forest; 
for  we  observed  that  the  voicfs  were  loudest  during  violent 
storms  of  rain,  or  when  the  thunder  echoed  and  the  Ughtning 
flashed  through  the  depths  of  the  woods.  The  good-natured 
Franciscan  monk  who  (notwitlistanding  tlie  ferer  from  whicli 
he  bad  becu  suffering  for  many  months),  accompanied  us 
through  the  cataracts  of  Atures  and  Maypiu^js  to  San  Carlos, 
on  the  Hio  Negro,  and  to  the  Brazilian  coast,  used  to  say,  whea 
apprehensive  of  a  storm  at  night,  "  Way  Heaven  grant  a  quiet 
night  both  to  us  and  to  the  wild  beasts  of  the  forest !'' 

A  singular  contrast  to  the  scenes  I  have  here  described, 
and  which  I  had  repeated  opportunities  of  witnessing,  is  pre- 
sented by  the  stillntrss  which  reigns  witliin  the  tropics  at  tho 
noontide  of  a  day  unusually  sultry.  I  borrow  from  the  same 
journal  the  description  of  a  scene  at  the  Narrows  of  Baraguan. 
Here  the  Orinoco  forms  for  itself  a  passage  through  the 
western  part  of  the  mountains  of  the  Parime.  That  which 
is  called  at  this  remarkable  pass  a  Narrow  (^Anffostiira  del 
Baraguan),  is,  however,  a  basin  almost  5700  feet  in  breadth, 
"With  the  exception  of  an  old  withered  stem  of  Aubletia 
{^Apeiba  Tihurba).  and  a  new  Apoeinea  (^Alhimanda  Salicifa- 
Ua),  the  barren  rocks  wore  only  covered  with  a  few  silvery 
croton  shrubs.  A  thermometer  observed  in  the  shade,  but 
brought  within  a  few  inches  of  the  lofty  mass  of  granite 
rock,  rose  to  more  than  122°  Fahr.  All  distant  objects  had 
wavy  undulating  outlines,  the  optical  effect  of  the  mirage. 
Not  a  breath  of  air  moved  the  dust-like  sand.  The  sun 
stood  iu  the  zenith;  mid  the  effulgence  of  light  poured 
upon  the  river,  and  which,  owing  to  a  gentle  ripple  of  the 
waters,  was  brilliantly  reflected,  gave  additional  distinct- 
<  the  red  ha/e  which  veiled  the   distance.     All  the 
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rocky  mounds  and  naked  boulders  were  covered  with  large, 
thick-scaled  Iguanas,  Gecko-lizards,  and  spotted  Salamanders. 
Motionless,  with  uplifted  heads  and  widely  extended  mouths, 
they  seemed  to  inhale  the  heated  nir  with  ecstasy.  The 
larger  animals  at  such  times  take  refuge  in  the  deep  recesses 
of  the  forest,  the  birds  nestle  beneath  the  foliage  of  the  trees, 
or  in  the  clefts  of  the  rocks ;  but  if  in  this  apparent  still- 
ness of  nature  we  listen  closely  for  the  &intest  tones,  we 
detect,  a  dull,  muffled  sound,  a  buzzing  and  humming  of 
insects  close  to  the  earth,  in  the  lower  strata  of  the  atmo- 
sphere. Everything  proclaims  a  world  of  active  organic 
forces.  In  every  shrub,  in  the  cracked  bark  of  trees,  in  the 
perforated  ground  inhabited  by  hymenoptcrous  insects,  life  is 
everywhere  audibly  manifest.  It  is  one  of  the  many  voices 
of  nature  revealed  to  the  pious  and  susceptible  spirit  of  man. 


ILLUSTRATIONS  AND  ADDITIONS. 
(1)  p.  191.—^  OmFmimMtit  dtmmmmHvmt  m  AnAie  and 


Mere  thsn  twenty  words  mig^  be  cited  by  which  the 
Azabs  di8tingni«h  betwem  a  Stef^  (taaulbh),  according  as 
it  may  be  a  Desert  withoat  water,  entirely  bare,  or  covered 
with  siliceoiis  sand,  and  interspersed  with  spots  of  pasture 
land  (Sahara,  Kafr,  Mik&r,  lHu  Mehme).  Sahl  is  a  depressed 
plain ;  Dakkah  a  desolate  elcTated  plateau.  In  Persian  Bey  a- 
ban  is  an  arid  sandy  waste  (as  the  Mongc^ian  Gk>bi  and  the 
Chinese  Han-hai  and  Scha-mo) ;  Yaila  is  a  Steppe  covered 
with  grass  rather  than  with  kyw-gEowing  pkunts  (like  the 
Mongolian  Kiidah,  the  Turkish  Tala  or  TschoU  and  the  Chi- 
nese Huang).     Deschti-reft  is  a  naked  elevated  plateau.* 

(2)  p.  191.—"  The  old  CastiUan  dudeets." 

Pico,  picacho,  raogote,  cucurucho,  espigon,  loma  tendida, 
mesa,  panecillo,  farallon,  tablon,  pena,  penon,  penasco,  peno- 
leria,  roca  partida,  laxa,  cerro,  sierra,  serrania,  cordHlera, 
monte,  montana,  montafiuela,  cadena  de  montes,  los  altos, 
malpais,  reventazon,  bufa,  &c. 

(3)  p.  194. — "  Where  the  map  had  indicated  Montes  de 

Cacao" 

On  the  range  of  hills  from  which  the  lofty  Andes  de 
Cuchao  have  originated,  see  my  Relation  kistorique,  t.  iii. 
p.  238. 

(4)  p.  197.—"  Hermedar 

The  genus  Ilermesia,  the  Sauso,  has  been  described  by 
Bonpland,  and  is  delineated  in  our  Plantes  equinoxialeSf  t.  i. 
p.  162,  tab.  xlvi. 

(6)  p.  199. — "  The  fresh-water  dolphin''' 

These  arc  not  sea  dolphins,  which,  like  some  species  of 
Pleuronectes  (flat  fish  which  invariably  have  both  eyes  on  one 
side  of  the  body),  ascend  the  rivers  to  a  great  distance,  as, 

♦  Humboldt,  Rdaiion  historique,  t  ii.  p.  168. 
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for  instance,  the  Limaiide  (Pleunmmtti  JJmanda)^  which  is 
found  OS  far  inland  as  Orleans.  Some  forms  of  sea  fish,  as 
the  dolphin  and  skate  (72aia),  are  met  with  in  the  great  rivers 
of  both  continents.  The  fresh-water  dolphin  of  the  Apure 
and  the  Orinoco  diflbrs  specifieally  fron  the  IMpkimu  $on^^ 
ticus  as  well  as  from  all  sea  dolphmv.* 

(6)  p.  199. — ''  The  striped  nocturnal  monkey:' 

This  is  the  Douroucouli  or  Cusi-cosi  of  the  Cassiquiare 
which  I  have  elsewhere  described  as  the  Simla  trii9irfata^\ 
from  a  drawing  made  by  myself  of  the  living  animal.  We 
have  since  seen  the  nocturnal  monkey  living  in  the  mena- 
gerie of  the  Jardin  des  Plantes  at  Paris-I  Spi^  &l>o  ^^Mt  with 
this  remarkable  little  animal  on  the  AnuuEon  River  and  called 
it  Ntfctipitheeus  voe^erant. 

*  Seo  my  Relation  hieiorique,  t.  ii.  pp.  228,  239,  406-418. 
t  BecueU  dCOhservoHone  de  Zoologie  et  dAnaiomie  eamparie,  t  L 
pp.  306-811,  tab.  zzyiii. 
t  Op.  (;ifc,  i.  it  p.  840. 


Potsdam,  Junb  1840. 


8oath  Utitade. 

Longitude 

Height. 

16»  61'  33- 

68»  33'  65" 

21,286 

15'  49'  18" 

68*»  83'  62" 

21,043 

16'  38'  62" 

67*  49'  18" 

21,145 

16**  38'  26" 

570  49/  17,. 

21,094 

16**  87'  50" 

67'  49'  89" 

21,060 

HYPSOMETRIC  ADDENDA. 

I  AM  indebted  to  Mr.  Pentland,  whose  scientific  labours 
have  thrown  so  much  light  on  the  geology  and  geography  of 
Bolivia,  for  the  following  determinations  of  position,  which  he 
conununicated  to  me  in  a  letter  from  Paris  (October  1848), 
subsequent  to  the  publication  of  his  great  map. 

lYerado  of  Sorata,  or 
Ancohnma. 

South  Peak 
Korth  Peak 

lUimani. 

South  Peak 
Middle  Peak       . 
Korth  Peak 

The  numbers  representing  the  heights  are,  with  the  excep- 
tion of  the  unimportant  difference  of  a  few  feet  in  the  South 
Peak  of  Illimani,  the  same  as  those  in  the  map  of  the  Lake  of 
Titicaca.  A  sketch  of  the  lllimani,  as  it  appears  in  all  its 
majesty  from  La  Paz,  was  given  at  an  earlier  date  by  Mr. 
Pentland  in  the  Journal  of  the  Royal  Geographical  Society.* 
But  this  was  five  years  after  the  publication  of  the  first  mea- 
surements in  the  Anntmire  du  Bureau  des  Longitudes  for  1830, 
p.  323,  which  results  I  myself  hastened  to  disseminate  in 
Ctermany.f  The  Nevado  de  Sorata  lies  to  the  east  of  the 
village  of  Sorata  or  Esquibel,  and  is  called  in  the  Ymarra  lan- 
f^uage,  according  to  Pentland,  Ancomani,  Itampu,  and  111- 
hampu.     In  lUimaniwe  recognize  the  Ymarra  word  illi,  snow. 

If,  however,  in  the  eastern  chain  of  Bolivia  the  Sorata  was 
long  assumed  to  be  3962  feet,  and  the  Illimani  2851  feet 
too  high,  there  are  in  the  western  chain  of  Bolivia,  according 
to  Pentland's  map  of  Titicaca  (1848),  four  peaks  east  of  Arica 
between  the  latitudes  18°  7'  and  18°  25',  all  of  which  exceed 
Chimborazo  in  height,  which  itself  is  21,422  feet. 

These  four  peaks  are :  — 

English  feet  French  feet. 

Pomarape         .         .         21.700        .         .         20,360 
Gualateiri  .         .         21,960        .         .         20,604 

Parinacota         .         .         22,030        .         .         20,670 
Sahama    .         .         .         22,850   -     .         .         20,971 

♦  Vol.  V.  (1835),  p.  77. 

t  Hertha,  ZeiUchr\ftfilr  Erd  und  Viflkerkunde,  von  Berghaus,  bd. 
ziil.  1829,  8.  8-29. 
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Bcrghaus  has  applied  to  tbe  choinB  of  tho  Andes  in  Tkilivia, 
the  investigQtian  which  I  published*  re^^ordinu'  the  proportion, 
which  TorieB  extremely  in  diHercnt  mountain  •chains,  of  tho 
mountain  ridfie  (the  mean  height  of  tlie  {hissck),  to  the  high- 
est summits  (or  the  culminating  point g).  He  finds. f  according 
to  Pentland's  map.  that  the  mean  height  of  the  passes  in  the 
eastern  chain  is  13.506,  and  in  the  neslcm  chain  14.496  feet. 
The  culminating  pointsare  2 1 .2  85  and  22,a  50  feci ;  CDnse<]uent1y 
the  ratio  of  the  height  of  ihc  ridge  to  that  of  the  highest  sum. 
mit  is,  in  the  eitstem  chain,  as  I  :  1-57.  and  in  tlie  wcatern 
chain  as  1  :  1.54.  This  ratio,  which  is,  as  it  were,  the  raca- 
Hure  of  the  subterranean  upheaving  force,  la  Tery  similar  to 
that  in  the  P3TeneeH,  but  very  different  from  tlic  plastic  form 
of  the  Alps,  the  mean  height  of  whone  passes  is  lar  less  in 
comparison  with  the  height  of  Mont  Blanc.  In  the  Pyrenees 
these  ratios  are  as  1  :  1-43,  and  in  the  Alps  as  1  :  209. 

But,  according  to  Kitzroy  and  Darwin,  the  height  of  tho 
Sabama  is  still  surpas&ed  by  846  feet  by  that  of  the  volcano 
Aconcagua  (south  lat.  32°  39'),  in  the  north-east  of  Valpa- 
raiso in  Chili.  The  officers  of  the  expedition  of  the  Adven- 
ture and  Beagle  found,  in  August  1S35,  that  the  Aconco^^ 
■was  between  23.000  and  23.400  feet  in  height.  If  we  reckon 
it  at  23.200  feet  it  is  1776  feet,  higher  than  Chimborazo.t 
According  to  more  recent  calculations, §  Aconcagua  is  deter- 
mined to  be  23,906  feet. 

Our  knowledge  regarding  the  systems  of  mountains,  which, 
north  of  the  parallels  of  30°  and  31°.  are  distinguished  as  the 
Rocky  Mountaina  and  the  Sierra  Nevadn  of  California,  has 
been  i-astly  augmtnted  during  the  last  few  years  in  the  astro- 
nomi CO- geographical,  hj'psometric,  geognostic,  and  botanical 
departnieutB,  by  the  excellent  works  of  Charles  Fremont. [|  of 
Dr.  Wislizenus,^  and  of  Lieutenants  Abert  ond  Peck.**   There 

*  AnnaJea  dea  ScUncai  IfalurtUetiX.it.  IS! 5,  pp.  226-353. 

+  BeiiKhaiia,  ZeiUdaiftfUr  Erdiutide,  band.  ix.  s.  322-S2B. 

t  FilKroj,  Voijaijea  of  tltp.  Adventure  and  Beagle,  1889,  vol.  U.  p. 
4B1;  'D»iv\-a,Jauntal^Reaenrchea,  1816,  pp.  2S3«nd291. 

}  Mary  SomerrillB.  Phyeical  Geoip:,  1S19,  vol.  ii.  *25. 

II  Qtograpkical  Memoir  vpon  Ujiprr  Caiifomia,  an  illuiiratlon  qf 
hie  Map  i^f  Oregon  and  Cal^onia,  18*8. 

t  Memoir  qf  a  Tour  in  Northern  Mexico,  connected  loi'tA  Col. 
Doniphan's  Expedition,  1848. 

*•  Expedition  on  l!ie  Uppfr  Ariatisas,  1815,  and  Examination  qf 
New  Mexico  in  18(6  aad  1S17. 
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prerails  throughout  these  North  American  vorks  n  scientific 
spirit  deserring  of  the  wacmeet  acknowledgmeat.  The  re- 
markahle  phkteau,  referred  to  in  p  34.  between  the  Kocky 
Mountains  and  the  Sierra  Nevada  of  California,  which  riaee 
uninterruptedly  from  4000  to  5000  Frendi  (4260  to  5338 
English)  feet  high,  and  is  termed  the  Great  Basin,  presentB 
au  interior  cloaed  river- rv  stem,  thermal  springs,  aod  salt 
lakea.  None  of  its  rirera.  Bear  Kiver,  Carson  River,  and 
Humboldt  Hirer,  find  a  passage  to  the  sea.  That  which, 
by  a  process  of  induction  and  combination.  I  represented 
in  my  great  map  of  Mexico,  executed  tn  1304,  els  the  Z<ake 
of  TijupanogOB,  is  the  Great  Sail  Lake  of  Fremont's  map. 
It  is  60  miles  long  from  north  to  south,  and  40  miles 
broad,  and  it  communicates  with  the  Jieeh-water  Lake  of 
Utah,  which  lies  at  a  higher  level,  and  into  which  iLe 
Timpanogos  or  TimpanaoEU  Itiver  enters  from  the  eastward, 
in  lat.  40°  13.  The  fact  of  the  Lake  of  Timpanogoe  not 
having  been  placed  in  my  map  aufGciently  to  the  norlb  and 
west,  arose  from  the  entire  absence,  at  that  period,  of  all 
astronomical  determinations  of  position  i^  Santa  F^  in  New 
Mexico.  For  the  western  mai^in  of  the  lake  the  error 
omouDts  to  almost  fifty  minutes,  a  difference  of  absolute  lon- 
gitude which  will  appear  less  striking  when  it  is  remembered 
that  ray  itinerary  map  of  Guanax'jato  eould  only  be  based 
for  an  extent  of  15°  of  latitude  on  determinations  made  l^ 
the  conmass  (magnetic  surveys),  instituted  by  Don  Pedro  de 
Bivera.§^  These  determinatians  gave  my  tidented  and  premo^ 
turely  lost  foUow-labourer,  Hen-  Friesen,  105°  36'  as  the  lon- 
gitude of  Santa  Fe,  while,  by  other  combinations.  I  calculated 
itat  104°5I'.  According  to  actual  astronomieaJ  determinations 
the  true  longitude  appears  to  be  106°.  The  relative  posltioa 
of  the  strata  of  rock  salt  found  in  thick  strata  of  red  clay, 
south-east  of  the  Great  Salt  Lake  {Laguna  de  Timpauogoa), 
with  its  many  islands,  and  near  the  present  Fort  Mormon 
and  the  Utah  Lake,  is  accurately  given  in  my  large  map  of 
Mexico.  1  may  refer  to  the  roost  recent  evidence  of  the  tra- 
veller who  made  the  first  trustworthy  determinations  of  posi- 
tion in  this  region.  "The  mineral  or  rock  salt,  of  which  a 
specimen  is  placed  in  Congress  Library,  was  found  in  the 
place  marked  by  Humboldt  in  hia  map  of  New  Spain  (north- 
Humboldt,  Essai  poiU.  aaria  Souvdle  E^agne,  t.  i.pp.  127-136. 
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em  half),  as  derived  from  the  journal  of  tlie  Muwionury 
Futhtr  Escalantt,  who  nttcmpttd  (1777)  lo  pi'iictrate  the 
unknown  country  from  Santa  Ft  of  New  Mexico  to  Mootpn.^ 
of  the  Pacific  Ucean.  South-rnst  of  the  Lake  Timponogos  m 
the  cbRin  of  the  Whn-Mttoh  MountuinB:  and  in  thin,  st  th« 
place  where  Hnmboldt  hna  written  Mimtagim  de  tel  gtmmt, 
ihis  mineral  la  round."* 

A  Rreat  hietorical  interest  is  attarhed  to  this  port  of  the 
highland,  eapeciully  to  the  nfighbnurhood  of  the  Lake  of 
Timjianogoe,  which  is  probably  identical  with  the  Ijike  of 
Te^uayo.  the  uncestral  seat  of  the  Aittecs.  Thin  people,  in 
their  migration  from  Aztlan  to  Ttila.  and  to  the  Taller  of 
Tenochtitlaa  in  Mexico,  made  three  atation«  at  which  the 
ruins  of  Conu  grimdes  tti«  still  to  be  seen.  The  firat  halting- 
place  of  the  AsiecH  was  at  the  Lake  of  Teguayo.  south  of 
Quivira,  the  second  on  tlic  lUo  Qila.  and  the  third  not  far 
from  the  Fresidio  tie  Llnnoe.  Lieutenant  Abcrt  found  on 
the  banks  of  the  Rio  Qib  the  same  immense  quantity  of 
elegantly  painted  fragments  rf  delf  and  puttery  scattered  over  a 
large  surface  of  country,  which,  at  the  same  pli«w,  had  excited 
BO  much  astooiehmeDt  in  tbe  misBionariea  FraDciscu  Gorcea 
and  Pedro  Foste.  From  thaac  products  of  the  hmid  of  man, 
it  miiy  be  inferred  that  there  was  a  time  when  a  higher 
human  civilization  existed  in  this  now  desolate  region.  Ke- 
petitiona  of  the  singular  arelrilectural  style  of  the  Aztecs,  and 
of  tbc-ir  houses  of  seven  ataries,  are  at  Uie  present  time  to  be 
found  far  to  the  east  of  the  Rio  Grande  del  Norte;  as,  for  in- 
stance, at  Taoct  The  Sierm  Nevada  of  California  is  paratlel 
to  the  coast  of  the  Pacific ;  but  between  the  latitudes  of  34" 
and  41°,  between  San  Buenaventura  and  the  Bay  of  Trinidad, 
there  runs,  west  of  the  Sierra  Nevada,  a  small  coast  chaia 
whose  culminating  point,  Monte  del  Diablo,  is  3674  feet  high. 
In  the  narrow  \"alley.  between  this  coast  chain  and  the  great 
Sierra  Nevada,  flow  from  tiie  south  the  Rio  de  San  Joaquin, 
and  from  tlie  north  the  llio  del  Sacmmeuto,  It  is  in  the  allu- 
vial soil  on  the  banks  of  the  latter  river   that  the  rich  gold- 

•  FrSmont,  Gtogr.  Jfem.  qf  Upprr  California,  1818,  pp,  8  and  87; 
see  &lao  Huniboldt.  Eatai  politique,  t.  u.  p.  261. 

t  CompBTH  A}ien'iExaminaliia  o/New  Mexico,  in  the  Documeitts 
of  Cimtp-ea,  No.  41,  pp.  46»  "mi  B81-806,  with  my  Eaai  jiol.,  t  ii 
pp.  a41-2M. 
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r  proceeding  with  so   much 


WBshinga  t 

Besides  the  hypsometric  levelling  and  the  barometric  mea- 
aurements  to  which  1  have  already  referred  (see  page  33), 
between  the  mouth  of  the  Kanzas  River  in  the  Missouri  and 
the  coast  of  the  Pacific,  throughout  the  immen.sc  expanse  of 
28°  of  longitude,  Dr.  WisUzeiius  has  successfully  prosecuted 
the  levelling  commenced  by  myself  in  the  equinoctial  zone  of 
Mexico,  to  the  north  as  far  as  to  Int.  35°  38',  and  consequently 
to  Santa  F^  del  Nuevo  Mexico.  We  learn  with  a^tonishmeut 
that  the  plateau  which  forms  the  broad  crest  of  the  Mexican. 
Andes  by  no  means  sinks  down  to  an  inconsiderable  height, 
as  was  long  supposed  to  be  the  case.  I  give  here,  for  the  first 
time,  according  to  recent  measurements,  the  line  of  levelling 
from  the  city  of  Mexico  to  Santa  Fe,  which  is  within  16 
miles  from  the  Rio  del  Norte. 


Mexico     . 

TuU 

Bui  Juan  del  Bio 

QaerelsTD 

CeUya 


Guuuiusto 

Silao 

Tilla  dc  Leon    . 

Aguaa  Calienles 
Snn  Lula  PutosI 


Fresnillo 
Durango  . 

Saltiilo     . 


Q  dc  M&pxml 


i 


CbibnahoB 

Cosiquiriachi     . 

Fasso  del  Norte  (ou  the  I 

del  Norte) 
Hnnta  F6  del  Nuevo  Mei 

The  attached  letters  Ws.,  Br.,  and  lit.,  indicate  the  baro- 
metric measm-ements  of  Dr.  'Wisli/enns,  Obei^^Tith  Burkart, 
and  myself.     To  the  valuable  memoir  of  Dr.  Wislizenus  there 


6362 

eoi: 

E761 


4888 
8273 
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are  appended  three  profile  delineations  of  the  country;  one 
from  Santa  F6  to  Chihuahua  over  Passo  del  Norte ;  one  from 
Chihuahua  over  Parras  to  Reynosa;  and  one  from  Fort  Inde- 
pendence (a  little  to  the  east  of  the  confluence  of  the  Missouri 
and  the  Kanzas  River)  to  Santa  F6.  The  calculation  is  based 
on  daily  corresponding  observations  of  the  barometer,  made 
by  Engelmann  at  St.  Louis,  and  by  Lillv  in  New  Orleans. 
If  wc  consider  that  in  the  north  and  south  direction  the  dif- 
ference of  latitude  between  Santa  F6  and  Mexico  is  more 
than  16^,  and  that,  consequently,  the  distance  in  a  direct 
meridian  direction,  independently  of  curvatures  on  the  road, 
is  more  than  960  miles ;  we  are  led  to  ask  whether,  in  the 
whole  world,  there  exists  any  similar  formation  of  equal  extent 
and  height  (between  f>000  and  7500  feet  above  the  level  of 
the  sea).  Four-wheeled  waggons  can  travel  from  Mexico 
to  Santa  Fe.  The  plateau,  whose  levelling  I  have  here 
described,  is  formed  solelv  by  the  broad,  unduktine,  flattened 
crest  of  the  chain  of  the  Mexican  Andes;  it  is  not  the 
swelling  of  a  valley  between  two  mountain-chains,  such  as  the 
*^  Great  Basin  "  between  the  Rocky  Mountains  and  the  Sierra 
Nevada  of  California,  in  the  Northern  Hemisphere,  or  the 
elevated  plateau  of  the  Lake  of  Titicaca,  between  the  eastern 
and  western  chains  of  Bolivia,  or  the  plateau  of  Thibet, 
between  the  Himalaya  and  the  Kuenliin,  in  the  Southern 
Hemisphere. 


IDBAS 

lOE  ▲ 

PHYSIOGNOMY  OP  PLANTS. 


When  the  active  spirit  of  man  is  directed  to  it»  investi- 
gation of  nature,  or  when  in  imagination  he  scans  the  vast 
fields  of  organic  creation,  among  the  varied  emotions  excited 
in  his  mind  there  is  none  more  profound  or  vivid  than 
that  awakened  hy  the  imiversal  provision  of  life.  Every- 
where— even  near  the  ice-hound  poles, — the  air  resounds  witb 
the  song  of  hirds  and  with  the  husj  hum  of  insects.  Not 
only  the  lower  strata,  in  which  the  denser  vapours  float,  but 
ftlso  the  higher  and  ethereal  regions  of  the  air,  teem  with 
animal  life.  Whenever  the  lofty  crests  of  the  Peruvian  Cor- 
dilleras, or  the  summit  of  Mont  Blanc,  south  of  Lake  Leman, 
have  been  ascended,  living  creatures  have  been  found  even 
in  these  solitudes.  On  the  Chimborazo  (1),  which  is  upwards 
of  eight  thousand  feet  higher  than  Mount  Etna,  we  saw  but- 
terflies and  other  winged  insects.  Even  if  they  are  strangers 
carried  by  ascending  currents  of  air  to  those  lofty  regions, 
whither  a  restless  spirit  of  inquiry  leads  the  toilsome  steps  of 
man,  their  presence  nevertheless  proves  that  the  more  pliant 
organization  of  animals  may  subsist  far  beyond  the  limits  of 
the  vegetable  world.  The  Condor  (2),  that  giant  among  the 
vultures,  often  soared  above  us  at  a  greater  altitude  than 
the  summits  of  the  Andes,  and  even  higher  than  would  be  the 
Peak  of  Tenerifi*e  were  it  piled  upon  the  snow-crowned  siun- 
mits  of  the  Pyrenees.  Rapacity  and  the  pursuit  of  the  soft- 
woolled  Vicunas,  which  herd,  like  the  chamois,  on  the  snow- 
coveifed  pastures,  allure  this  powerful  bird  to  these  regions. 
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But  if  the  tmitsBiated  eye  shows  that  life  is  diffused  through- 
out the  whole  atmosphere,  the  microscope  reveftln  yet  greater 
wonders.  Wheel-aninuilculeB,  brachiani,  and  a  host  of  miero- 
Bcopic  insects  ure  lifted  by  the  winds  from  the  evaporat- 
ing waters  below.  Motionlesg  and  to  a.U  appearance  dend, 
tbey  float  on  the  breeze,  until  the  dew  bears  thera  back  to  tlw 
nourishing  earth,  and  bursting;  the  tissue  which  incloses  dieir 
transparent  rotating  (3)  bodies,  instils  new  life  and  motion 
into  ail  their  organs,  probably  by  the  acdon  of  the  vital  prin- 
ciple inherent  in  water.  The  yellow  meteoric  sand  or  mist 
(duMt  nehulffi)  often  observed  to  &I1  on  the  Atlantic  near 
the  Cape  de  Verde  Islands,  and  not  unfrequently  borne  in 
an  easterly  directiwi  as  hi  aa  Northern  Afirica,  Italy,  and 
Cciitrtil  Europe,  consists,  according  to  Ehrenberg's  brilliant 
discovery,  of  a^lomerations  of  sUiceoiis-Bhelled  microscopic 
organisms.  Many  of  these  perhaps  float  for  ycais  in  the 
highest  strata,  of  the  atmocphne,  until  they  are  carried  down 
by  the  Etesian  winds  or  by  dceceoding  currents  of  air.  in  the 
full  capacity  of  life,  and  actually  engaged  in  or<^ic  increase 
by  spontaneous  self- division. 

Together  with  these  developed  crealores.  the  atmoiphMe 
contains  countless  germs  of  fiiture  formations ;  eggs  of 
insects,  and  seeds  of  plants,  which,  by  means  of  hairy  or 
feathery  crowns,  are  borne  forward  on  their  long  nutDmnal 
journey.  Even  the  vivifying  pollen  scattered  abroad  by  the 
male  blossoms,  is  carried  by  winds  and  winged  iiLsc-ets  over 
sea  and  land,  to  the  distant  and  sohtary  female  plant  (i). 
Thus,  wheresoever  the  naturalist  turns  his  eye,  life  or  the  germ 
of  life  lies  spread  before  liim. 

But  if  the  moving  sea  of  air  in  which  we  are  immersed, 
and  above  whose  surface  we  are  unable  to  raise  ourselvet, 
yields  to  many  organic  beings  their  most  essential  nourish- 
ment, they  still  require  therewith  a,  more  substantial  species 
of  food,  which  is  prtmded  for  them  only  at  the  bottom  of 
Uiis  gaseous  ocean.     'Hiis  bottom  is  of  a  twofold  kind:  tite 
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smaller  portion  constituting  the  dry  earth,  in  immediate  con- 
tact with  the  BUTTOuuding  atmosphere ;  the  larger  portion 
consisting  of  water, — formed,  perlinpa,  thousands  of  years  ago 
from  gaseous  matters  fused  by  electric  fire,  and  now  inces- 
Bantly  undergoing  decomposition  in  the  laboratory  of  the  clouds 
and  in  the  pulsating  vessels  of  animals  and  plants.  Organic 
forms  descend  deep  into  the  womb  of  the  earth,  wherever 
the  meteoric  rain-waters  can  penetrate  into  nutnrnl  earities, 
or  into  artificial  excavations  and  mines.  The  domain  of  tlie 
subterranean  cryptogamic  flora  vras  early  an  object  of  my 
scientific  researches.  Thermal  springs  of  the  highest  tempera- 
ture nourish  small  Hydropores,  Confervte  and  Oscillatorise. 
Not  far  from  the  Arctic  circle,  at  Bear  Lake,  in  the  New 
Continent,  Ricliardaon  saw  flowering  plants  on  the  ground 
which,  even  in  summer,  remains  frozen  to  the  depth  of  twenty 
inches. 

It  is  still  undetermined  where  life  is  most  abundant:  whe- 
ther oa  the  earth  or  in  tlie  fathomless  depths  of  the  ooean. 
Ehrenhej'g's  admirable  work  on  the  relative  condition  of 
aninialcular  hfe  in  the  tropical  ocean  and  the  floating  and 
solid  ice  of  the  Antarctic  circle,  has  spread  the  sphere  and 
horizon  of  organic  life  before  our  e3"es.  Siliceous -shelled 
Polygastrica  and  even  Coscinodisea>,  alive,  with  their  green 
ovaries,  have  been  found  enveloped  in  masses  within  twelve 
degrees  of  the  Pole;  even  as  the  small  black  glacier  flea, 
Desoria  Gladalis,  and  Podurellio,  inhabit  the  narrow  tubules 
of  ice  of  the  Swiss  glaciers,  as  proved  by  the  researches  of 
Agassiz.  Elirenberg  has  shown  that  on  some  microscopio 
infusorial  animalcules  (^Sgnedra  and  Coccoiteis),  other  species 
live  parnsitically ;  and  that  in  the  Galhonelke  the  estraordinBiy 
powers  of  division  and  development  of  bulk  are  so  great,  that 
an  animalcule  invisible  to  the  naked  eye  can  in  four  days 
form  two  cubic  feet  of  the  Bilin  polishing  slate. 

In  the  ocean,  gelatinous  sea-wonns,  living  and  dead,  shine 
like  luminous  stars  (5),  converting  by  their  phosphorescent 
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light  the  green  anrfiice  of  the  ocean  into  one  vaet  sheet  of 
fire.  Indtlible  is  the  impression  left  on  my  mind  by  those 
ealm  tropieal  nights  of  the  Pacific,  where  the  eonstellntion  of 
Argo  in  its  zenith,  and  the  setting  Southern  Cross,  pour  their 
mild  planetary  light  through  the  ethereal  OTure  of  the  sky, 
while  dolphins  mark  the  foaming  waves  with  their  luminous 
furroivH. 

But  not  alone  the  depths  of  ocean,  the  waters,  too,  of  our  own 
swamps  and  marahes,  conceal  innumerable  worms  of  wonderful 
form.  Almost  indistinguishable  by  the  eye  are  the  CyclidiiB, 
the  Euglenes,  and  the  host  of  Naiads  divisible  by  branches 
like  the  Lemna  (Duckweed),  whoso  leafy  shade  they  seeli. 
Surrounded  by  differently  composed  atmospheres,  and  de- 
prived of  light,  the  spotted  Ascaris  breathes  in  the  skin  of 
the  earth-worm,  the  silvery  and  bright  Leuoophra  exist* 
in  the  body  of  the  shore  Nais,  and  a  Pentastoma  in  the 
large  pulmonary  cells  of  the  tropieal  rattle-snake  (6).  There 
are  animaleules  in  the  blood  of  frogs  and  salmon,  and  even, 
according  to  Nordmann,  in  the  fluid  of  the  eyes  of  fisbes,  and 
in  the  gills  of  the  bream.  Thus  are  even  the  most  hidden 
recesses  of  creation  replete  with  life.  We  purpose  in  the 
following  pages  to  consider  the  different  families  of  plants, 
since  on  their  e.^cistence  entirely  depends  that  of  the  oniraal 
creation.  Incessantly  are  they  occupied  in  organizing  the 
raw  material  of  the  earth,  assimilating  by  vital  forces  those 
elements  which  after  a  thousand  metamorphoses  become  enno- 
bled into  active  nervous  tissue.  The  glance  which  we  direct 
to  the  dissemination  of  vegetable  fonns,  reveals  to  us  the 
ftilneas  of  that  animal  life  which  they  sustain  and  preserve. 

The  verdant  carjiet  which  a  luxuriant  Flora  spreads  over 
the  surface  of  the  earth  is  not  woven  equally  in  all  parts;  for 
while  it  is  most  rich  and  full  where,  under  an  ever-cloudless 
sky,  the  sun  attains  its  greatest  height,  it  Is  thin  and  scanty 
near  the  torpid  poles,  where  the  quickly-recurring  frosts  too 
speedily  blight  the  opening  bud  or  destroy  the  ripening  fruit. 
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Yet  everywhere  man  rejoices  in  the  presence  of  notiriah- 
ing  plantB.  Even  where  from  the  depths  of  the  sea,  a  Tolcano 
bursting  through  the  boiling  flood,  upheaves  a  scoriaceoua 
rock,  (as  once  happened  in  the  Greek  Islands);  or,  to  instance 
a  more  gradual  phenomenon,  where  the  united  labours  of  the 
coral  animal  (Lithophytes)  (T)  hare  piled  up  their  ei?lluLar 
dwellings,  on  the  crests  of  submarine  mountains,  until  after  toilr 
ing  fur  thousands  of  years  their  edifice  reaches  the  level  of  the 
oocan,  when  its  architects  perish,  and  leave  a  coral  island. 
Thus  are  organic  forces  ever  ready  to  animate  with  living 
forms  the  naked  rock.  How  seeds  are  so  suddenly  trana- 
ported  to  these  rocks,  whether  by  birds,  or  by  wiads,  or  by 
the  waves  of  ocean,  is  a  question  that  cannot  be  decided, 
owing  to  the  great  distanceofthcscislandsirom  the  coasts.  But 
no  sooner  has  the  air  i^reeted  the  naked  rock,  than,  in  our 
northern  countries,  it  gradually  acquires  a  covering  of  velvet- 
like  fibi-es,  which  appear  to  the  eye  to  be  coloured  spots. 
Some  of  these  are  bordered  by  single  and  others  by  doublo 
rows,  while  others  again  are  traversed  by  fun'ows  and  divided 
into  compartments.  As  they  increase  in  age  their  colour 
darkens.  The  bright  glittering  yellow  becomes  brown,  and 
gradually  the  bluish-grey  muss  of  the  Leprariffi  changes  to  k 
dnsty  black.  As  the  outlines  of  this  vegetable  surface  merge 
into  each  other  with  increasing  age,  the  dark  ground  acquire* 
n  new  covering  of  fresh  circular  spots  of  dazzling  whiteness, 
Thos  one  organic  tissue  rises,  like  strata,  over  the  other:  and 
BS  the  human  race  in  its  diivelopnient  must  pass  through 
definite  stages  of  civilization,  so  also  is  the  gradual  distri' 
butiou  of  plants  dependent  on  definite  physical  laws.  In 
spots  where  lofty  forest  trees  now  rear  theii'  towering  summits, 
the  sole  covering  of  the  barren  rock  was  once  the  tender 
lichen ;  the  long  and  iuimeasuroble  interval  was  filled  up  by 
the  growth  of  grasses,  herbaceous  plants,  and  shrubs.  The 
place  occupied  in  northern  regions  by  mosses  and  lichens  is 
supplied  in  the  tropics  by  Portulacas,  Gomphrenas.  and  other 
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low  and  oleaginous  marine  plants.  Tlie  history  of  the  vcgp. 
table  cowring  and  of  its  gnidual  extuusion  over  the  barrpQ 
surface  of  the  earth,  has  its  epochs,  as  nell  aa  that  of  the 
migratory  animal  world. 

But  although  life  is  everywhere  diffused,  find  although  lh« 
organic  forces  are  inoessantly  at  work  in  combining  into  new 
forms  thuse  elements  which  have  been  liberated  by  death; 
yet  this  fulness  of  life  and  its  renovation  differ  according 
to  difference  of  climate.  Natiire  tindergoea  a  periodic  slag. 
nation  in  the  fi-igid  zones ;  for  fluidity  is  eeseutial  to  life. 
Animala  and  plants,  excepting  indeed  moases  and  other 
&yptog!imia,  here  remain  many  months  buried  in  a  winter 
sleep.  Over  a  great  portion  of  the  earth,  therefore,  onlj 
those  organic  forms  are  capable  of  full  development,  which 
haie  the  property  of  resisting  any  considerable  ahstraotion 
of  heat,  or  those  which,  destitute  of  leaf-organs,  can  sustain 
a  protracted  interruption  of  tlieir  vital  functions.  Thus,  the 
nearer  we  approacli  the  tropica,  the  greater  the  jncreaee  in 
variety  of  structure,  grace  of  form,  and  mixture  of  coloure, 
as  alpo  in  perpetual  youth  and  vigour  of  organic  Ufe. 

This  increase  may  readily  be  doubted  by  those  who  have 
never  quitted  our  own  hemisphere,  or  who  have  neglected  the 
study  of  physical  geography.  When  in  passing  from  our 
thickly  foliated  forests  of  oak,  we  oroM  the  Alps  or  the 
Pyreuees  and  enter  Italy  or  Spain,  or  when  the  traveller  first 
directs  his  eye  to  some  of  the  Afi'ican  coosta  of  the  Mediter- 
ranean, he  may  easily  be  kd  to  ad.')pt  the  erroneous  inference 
that  absence  of  trees  is  a  characteristic  of  hot  clinuitcs.  But 
they  forget  that  Southcra  Europe  wore  a  different  aspect, 
when  it  was  first  colonised  by  Pelasgiau  or  Carthaginian 
settlers;  they  forget  too  that  au  carUer  civilization  of  the 
human  race  sets  bounds  to  the  increase  of  forests,  and  tJiat 
nations,  in  their  change-loving  spirit,  gradually  destroy  the 
decorations  which  rejoice  our  eye  in  the  North,  and  which, 
more   than  the  records  of  historj-,  aitcst  the  youthfulncss  of 
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our  civilization.  The  great  catastrophe  liy  which  the  Mr?di- 
torranean  was  formed,  when  the  swollen  waters  of  an  inland 
sea  burst  their  way  through  the  Dardanelles  and  the  Pillars  of 
Hercules,  appears  to  have  stripped  the  contiguous  lands  of 
a  large  portion  of  their  allurial  soil.  The  records  of  the 
Samothrocian  traditions  (8)  preserved  by  Greek  writers  seem 
to  indicate  the  recent  date  of  this  gi'eat  convulsion  of  nature. 
Moreover,  in  all  the  lands  bathed  by  the  Mediterranean,  and 
which  are  characterised  by  the  tertiary  and  cretaceous  forma- 
tions (Nummulitea  and  Neocomian  rocks),  a  great  portion  of 
the  earth's  surface  is  naked  rock.  The  picturesque  beauty  of 
Italian  scenery  depends  mainly  on  the  pleasing  contrast 
between  tlie  bare  and  desolate  rock  and  the  luxuriant  vegeta- 
tion which,  island-like,  is  scattered  over  its  surface.  Where 
the  rock  is  less  intersected  by  fissures,  so  that  the  water 
rests  longer  on  its  surface,  and  where  it  is  covered  with  earth 
(as  on  the  enchanting  banks  of  Lake  Albano),  there  even  - 
Italy  hns  her  oak-forcsti,  as  shady  and  verdant  aa  oould  be 
desired  by  an  inhabitant  of  the  North, 

The  boundless  plains  or  steppes  of  South  America,  and  (he 
deserts  beyond  the  Atlas  range  of  mountains,  can  only  be 
regarded  as  more  local  phenomena.  The  former  are  found  to 
be  covered,  at  least  in  the  rainy  season,  with  grasses  and  low 
almost  herbaceous  Mimosa?;  while  the  latter  are  seas  of  sand 
in  the  interior  of  the  Old  Continent, — vast  arid  tracts  sur- 
rounded by  bordeis  of  evergreen  forests.  Here  and  there  only 
a  few  isolated  fan-palms  remind  the  wanderer  that  these 
dreary  solitudes  are  a  portion  of  animated  nature.  Amid  the 
optical  delusions  occasioned  by  the  radiation  of  heat,  wo  sec  the 
bases  of  these  trees  at  one  moment  hovering  in  the  air,  at  the 
next  their  inverted  image  reflected  in  the  undulating  strata 
of  the  atmosphere.  To  the  west  of  the  Peruvian  Andes, 
on  the  shores  of  the  Pacific,  I  have  passed  weeks  in  tra- 
versing tbese  waterless  deserts. 

The  oiigin  of  this  absence  of  plants  over  lai^c  tracts  of 
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land,  in  reipons  clinract^scd  on  every  side  by  thi?  most 
exuberant  vegetation,  ia  a  geological  phenomenon  which  has 
hitherto  received  but  little  attention ;  it  undoubtedly  arises 
from  former  revolutions  of  nature,  such  as  inundations,  or  from 
volcanic  convulsions  of  the  earth's  surface.  When  once  a 
region  loses  its  vegetable  covering,  if  the  sand  is  loose  and 
devoid  of  springs,  and  if  vertically  ascending  curreols  of 
heated  air  prevent  the  precipitation  of  vapour  (9),  thousands 
of  years  may  elapse  before  organic  life  can  penetrate  from 
the  green  shores  to  the  interior  of  the  dreary  waste. 

Those  who  are  capable  of  surveying  nature  with  a  comprc- 
bensive  glance,  and  abstract  their  attention  &om  local  {)hrno- 
mena,  cannot  fail  to  observe  that  organic  development  and 
abundance  of  vitality  gradually  increase  from  the  poles  to> 
wards  the  equator,  in  proportion  to  the  increase  of  animating 
beat.  But  in  this  distribution  every  different  climate  has 
allotted  to  it  some  beauty  peculiar  to  itself:  to  the  Tropics 
belong  variety  and  magnitude  in  vegetoble  forma;  to  the 
North  the  aspect  of  its  meadows  and  the  periodical  renova- 
tion of  nature  at  the  first  genial  breath  of  spring.  Every 
zone,  besides  its  own  peculiar  advantages,  has  its  own  distinc- 
tive cbameter.  The  primeval  force  of  oi^anization,  notwith- 
Btanding  a  certain  independence  In  the  abnormal  development 
of  individual  parts,  binds  aU  animal  and  vegetable  structures 
to  Used  ever-recurring  types.  For  as  in  some  individual 
organic  beings  we  recognise  a  definite  physiognomy,  and  as 
descriptive  botany  and  zoology  ai-e,  strictly  speaking,  analyses 
of  animal  and  vegetable  forms,  so  also  there  is  a  certain  natural 
physiognomy  peculiar  to  every  region  of  the  earth. 

That  which  the  painter  designales  by  the  expressions 
"  Swiss  scenery"'  or  "  Italian  sky"  is  based  on  a  vague  feel- 
ing of  the  local  natural  character.  The  azuro  of  the  sky,  the 
effects  of  light  and  shade,  the  haze  floating  on  the  distant 
horizon,  the  forms  of  animals,  the  succulence  of  plants,  the 
bright  glossy  surface  of  the  leaves,  the  outlines  of 
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all  combine  to  produce  the  elements  on  which  depends  the 
impression  of  an<p  one  region.  It  most  be  admitted,  bowever, 
that  in  all  ladtudes  the  same  kind  of  rocks,  as  tnicbjte,  basalt, 
porphviitic  schist,  and  dolomite,  form  mountain  groups  of 
exactly  similar  phyaiognoiny.  Thus  the  greenstone  cHffs  of 
South  America  and  Mexico  resemble  those  of  the  Fichtd 
mountains  of  Germany,  in  like  manner  as  among  animals,  the 
form  of  the  Allco.  or  the.  original  canine  race  of  the  New 
Continent,  is  analogous  to  that  of  the  European  race.  The 
inorganic  cruet  of  the  earth  is  as  it  were  independent  of  cli- 
matic influences ;  perhaps,  because  diversity  of  climate  aris- 
ing from  difference  of  latitude  is  of  more  recent  date  than  the 
formationa  of  the  earth,  or  that  the  hardening  crust,  in  eolid- 
iiS-ing  and  dischaigdng  its  caloric,  acquired  its  temperature 
&om  internal  and  not  from  external  causes  (10).  All  forma- 
tions  are,  therefore,  common  to  e\-pry  quarter  of  the  globe 
and  assume  the  like  forms.  Evwywhere  basalt  rises  in  twin 
mountains  and  truncated  cones ;  everywhere  trap-porphyry 
presents  itself  to  the  eye  under  the  form  of  grotesquely- 
shaped  masses  of  rock,  while  granite  terminates  in  gently 
rounded  summits.  Thus,  too,  similar  Tegotable  forms,  as  pines 
and  oaks,  alike  crown  the  mountain  declivities  of  Sweden  and 
those  of  the  most  southern  portion  of  Mexico  (11).  But 
notwithstanding  all  this  coincidence  of  form,  and  resembltmoe 
of  the  outlines  of  individual  portions,  the  grouping  of  the 
roass.  as  a  whole,  presents  the  greatest  diversity  of  character. 
As  the  orycU^noBtic  knowledge  of  minerals  differs  from, 
geology.  BO  also  does  the  general  study  of  the  physiognoniy  of 
nature  differ  from  the  individual  branches  of  the  natural 
sciences.  The  character  of  certain  portions  of  the  earth's 
surface  has  been  described  with  inimitable  truthfulness  by 
George  Forster  in  his  travels  and  smaller  works,  by  Goethe 
in  the  descriptive  passages  which  so  frequently  occur  in  his 
immortal  writings,  by  Buffon.  Bemardin  de  St.  Pierre,  and 
Chateaubriand.     Such  deseripliona  are  not  only  calculated  to 


yield  an  pnjoyment  of  the  noblest  kind,  but  the  knoir- 
ledge  of  the  character  of  nature  in  difitrcnt  regions  is  ulso 
most  intimately  associated  with  the  history  of  tlie  humsn 
race  and  its  mental  culture.  For  although  the  dawn  of  this 
culture  cannot  have  been  determined  solely  bj  physical  influ- 
ence, climatic  relations  have  at  any  rate  to  a  great  extent 
influenced  its  direction,  as  well  as  the  character  of  nations, 
and  the  degree  of  gloom  or  cheerfulness  in  the  dispositions 
of  men.  How  powerfully  did  the  skies  of  Greece  act  on  its 
inhabitants!  Was  it  not  among  the  nations  who  settled  in 
the  beautiful  and  happy  region  between  the  Euphrates,  the 
Halys,  and  the  ^gean  Sea.  that  social  polish  and  gentler 
feelings  were  first  awakened?  and  was  it  not  from  these 
genial  climes  that  our  forefathers,  when  religious  enthusiasm 
had  suddenly  opened  to  ihem  the  Holy  Lands  of  the  East, 
brought  back  to  Ehirope,  then  relapsing  into  barbarism,  the 
seeds  of  a  gentler  civilization?  The  poetical  works  of  the 
Greeks  and  the  ruder  songs  of  the  primitive  northern  races 
owe  much  of  their  peculiar  character  to  the  forms  of  plants 
nnd  animals,  to  the  mountain- valleys  iti  which  their  poets 
dwelt,  and  to  the  air  which  aurrounded  them.  To  revert 
to  more  familiar  objects,  who  is  there  that  does  not  feel 
bimself  differently  afibcted  beneath  the  embowering  shade 
of  the  bccchen  grove,  or  on  hills  crowned  with  a  few  scat- 
tered pines,  or  in  the  flowering  meadow  where  the  breeae 
murmurs  through  the  trembling  foliage  of  the  birch?  A 
feeling  of  melancholy,  or  solemnity,  or  of  light  buoyant 
animation  is  in  turn  awakened  by  the  eoKtemplution  of  our 
native  trees.  This  influence  of  the  physicnl  on  the  moral 
world — this  mysterious  reaction  of  tlie  sencuous  on  the  ideal, 
gives  to  the  study  of  nature,  when  considered  from  a  higher 
point  of  view,  a  peculiar  charm  which  has  not  hitherto  been 
sufficiently  recognised. 

However  much  the  character  of  different  regions  of  the 
earth  may  depend  upon  a  combination  of  all  these  external- 


phenomena,  and  however  much  the  totnl  impression  may  bo 
influenced  by  the  outline  of  mountains  nnd  hilla,  the  physi- 
ognomy of  plants  and  animals,  the  nzure  of  the  sky,  the  form 
of  the  elouds,  and  the  transparency  of  the  atmosphere,  still  it 
cannot  be  denied  that  it  is  the  vegetable  covering  of  the 
earth's  surface  which  chiefly  conduces  to  the  effect.  The 
animal  organism  is  deficient  in  mass,  while  the  mobility  of 
its  individual  members  and  often  their  diminutiveness  remove 
them  from  the  sphere  of  our  observation.  Vegetable  forms, 
on  the  other  hand,  act  on  the  imagination  by  their  enduring 
magnitude — for  here  massive  size  is  indicative  of  age,  and 
in  the  vegetable  kingdom  alone  aie  age  and  the  manifestation 
of  an  ever-renewed  vigour  linked  together.  The  colossal 
Dragon  Tree  (12),  which  I  saw  in  the  Canary  Isles,  and  which 
measured  more  than  sixteen  feet  in  diameter,  still  bears,  as  it 
then  did,  the  blossoms  and  fruit  of  perpetual  youth.  When 
the  French  adventurers,  the  Bethencourts,  conquered  these 
Fortunate  Isles  in  the  beginning  of  the  fifteenth  century,  the 
Dragon  Tree  of  Orofava,  regarded  by  the  natives  with  a 
veneration  equal  to  that  bestowed  on  the  olive  tree  of  the 
Acropolis  at  Athens,  or  the  elm  at  Epheeua,  was  of  the  same 
colossal  magnitude  as  at  present.  In  the  tropics  a  grove  of 
Hymenete  nnd  Ceealpinira  is  probably  a  memorial  of  more 
than  a.  thonsoad  years. 

On  taking  one  general  view  of  the  different  phanen^mio 
Species  which  have  already  been  collected  into  our  herbariums 
(13),  and  which  may  now  be  estimated  at  considerably  more 
than  80,000,  we  find  that  this  prodigious  quantity  presents 
some  few  forma  to  which  most  of  the  others  may  he  referred. 
In  determining  those  forms,  on  whose  individual  beauty,  dis- 
tribution, and  grouping,  the  physiognomy  of  a  country's 
vegetation  depends,  «e  must  not  ground  our  opinion  (as  from 
i  ncces-sorily  the  eaae  in  botanical  systems)  on 
the  smaller  organs  of  propagation,  that  is,  the  blossoms  and 
fiiiit;  hut  must  be  guided  solely  by  those  elements  of  mag- 


PHY9I0ONOKT  OF   PLAHXB.  221 

nitude  and  moss  &om  which  the  total  impression  of  a  district 
receives  its  character  of  inUividualitv.  Among  the  principal 
forms  of  vegetation  there  arc,  indeed,  some  which  conttitute 
entire  families,  accordini;  to  the  so-called  "  natural  Bystem"  of 
botanists.  Bauauas  and  Pahns,  Cosuarincie  end  Conifers, 
form  distinct  species  in  this  mode  of  arrangement.  The 
eystematising  botanist,  hotvcver,  separates  into  different  groups 
many  plants  which  the  student  of  the  physit^nomy  of  nature 
is  compelled  to  associate  together-  Where  vegetable  forms 
occur  in  large  masses,  tlie  outlines  and  distribution  of  tho 
leaves,  and  the  form  of  the  stems  and  branches  lose  their  indi- 
viduality and  become  blended  together.  The  painter — and 
here  his  delicate  artistical  appreciation  of  nature  comet  espe- 
cially into  play — distinguishes  between  pinea  or  palms  and 
beeches  in  the  background  of  a  landscape,  but  not  between 
forests  of  beech  and  other  thickly  foliated  trees. 

The  physiognomy  of  nature  is  principally  determined  by 
sixteen  forms  of  plants.  I  merely  enumerate  such  as  I  have 
observed  in  my  traveb  through  the  old  and  new  world  during 
many  years'  study  of  the  vegetation  of  different  ktitudes, 
between  tlic  parallels  of  60"  north  and  12^  south.  The  number 
of  these  forms  will  no  doubt  be  considerably  increased 
by  travellers  penetrating  further  into  the  interior  of  eonti- 
nents,  and  discovering  new  genera  of  plants.  We  are  still 
wholly  ignorant  of  the  Tegetation  of  the  south-east  of  Asia, 
the  interior  of  Africa  and  New  Holland,  and  of  South  America 
from  the  Amazon  to  the  province  of  Chiquitos.  Might  not  a 
region  be  some  day  discovered  in  which  ligneous  fungi,  Ceno- 
myce  rangiferiita,  or  mosses,  form  high  trees?  Necta-a  dea- 
droides,  a  German  species  of  moss,  is  in  iiicl  arborescent,  and 
the  sight  of  a  wood  of  lofty  mosses  could  hardly  afford  greater 
astonishment  to  its  discaverers  than  that  experienced  by 
Europeans  at  the  aspect  of  arborescent  grasses  (bamboos)  and 
the  tree-fema  of  the  tropics,  which  are  often  equal  in  height 
to  our  lindens  and  aldcra.  Tlio  masimum  size  and  degree  of 
development  attainable  by  organic  forms  of  any  genua,  whe- 
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ther  of  animals  or  plants,  arc  determined  by  laws  with  which 
we  art?  still  (inacquainted.  In  each  of  the  great  divisions  of 
the  animal  kingdom,  as  insects,  reptiles,  cmrtacea,  birds, 
fishes,  or  mammaliti.  the  dimensions  of  the  body  oscillate 
between  certain  extreme  limits.  But  these  limits,  based  on 
the  observations  hitherto  contributed  to  science,  may  be  en- 
larged by  new  discoTcries  of  species  with  which  we  are  at 
present  unacquainted. 

In  land  animals  a  high  degree  of  temperature,  depending  on 
latitude,  appears  to  have  exercised  a  favourable  influence  on 
the  genetic  development  of  organ iisation.  Thus  the  small  and 
slender  form  of  our  Hxarda  espands  in  the  south  into  the 
•iolossal,  unwieldy,  and  mail-clad  body  of  the  formidable  croco- 
Ule.  In  tlte  huge  cats  of  Africa  and  America,  the  tiger, 
lion,  and  jaguar,  we  find,  repeated  on  a  larger  scale,  the 
form  of  one  of  the  smallest  of  our  domestic  animals.  But  if 
we  penetrate  into  the  recesses  of  the  earth,  and  search  the 
tomba  of  plants  and  animala,  the  fossil  remains  thus  brought 
to  light  not  only  manifest  a  distrihotion  of  forms  at  variance 
with  the  present  climates,  but  they  abo  reveal  colossal  struc- 
tures, which  CKhihit  as  marked  a  contrast  with  the  small  types 
that  now  surround  us.  as  does  the  simple  yet  dignified 
heroism  of  the  ancient  Greeks,  when  compared  with  what  is 
recognized  at  the  present  day  as  "greatness  of  character." 
If  the  temperature  of  the  earth  has  undergone  considerable, 
perhaps  periodically  recurring  changes,  and,  if  even  the 
relations  bctwoen  sea  end  land,  and  the  height  and  prea- 
fiure  of  the  atmospheric  ocean  (H).  have  not  alwaj"8  been  the 
same,  then  the  physi<^nomy  of  nature,  and  the  magnitude 
and  forms  of  organic  bodies,  must  also  have  been  subject 
to  many  variations.  Enormous  Pachydermala.  elephantine 
Mastodons.  Owen's  Mylodon  Tobnetus,  and  the  Colossochelys.* 
a  land  tortoise  apwnrds  of  six  feet  in  he^ht,  once  inhabited 
forests  of  colossal  Lepidodendra,  cactus-like  Stigmaria.  and 
*  Fd^I  remuie  of  thii  gigantic  antedltmiim  tortoUe  are  now  in  (Iw 
firitidilinemii.— En. 
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9  genera  of  Cycodecc.  Uouble  accurately  to  dcliiicato 
the  physiognomy  of  our  ".giiig  and  altering  planet  according  to 
ita  present  features,  I  will  only  attempt  to  bring  protnincnlly 
forward  tlioae  characteristica  which  Bpeciolly  nppcrtaiu  to  each 
individual  group  of  plants.  Notwithstanding  all  the  richausa 
and  adaptability  of  our  language,  the  attempt  tu  di-Hignntc  in 
words,  that  which,  in  fact,  appertains  only  to  tlie  imitative 
art  of  the  painter,  is  always  fraught  with  difficulty.  I 
-n-ould  also  wish  to  avoid  tliat  wearying  effect  which  is  almost 
unavoidably  inseparaUe  from  a  long  enumeration  of  indi- 
ridual  forms. 

We  will  begin  with  Palms  (15),  the  loftiest  and  moat 
stately  of  all  vegetable  forms.  To  these,  above  all  other 
trees,  the  prize  of  beauty  has  always  been  awarded  by  every 
nation;  and  it  was  from  the  Asiatic  palm-world,  or  the  adja- 
cent countries,  that  human  civilization  sent  forth  the  first  r%y» 
of  its  early  dawn.  Marked  with  rings,  and  not  unfrequently 
armed  with  thorns,  the  toll  and  slender  shaft  of  this  graceful 
tree  rears  on  high  its  crown  of  shining,  fim-Uke,  or  pinnated 
leaves,  which  are  often  curled  like  those  of  some  gramineai. 
Smooth  stems  of  the  palm,  which  I  carefully  measured,  rose 
to  a  height  of  190  feet.  The  palra  diminishes  in  size  and 
tcauty  as  it  recedes  from  the  equatorial  towarda  tho  temper- 
ate zones.  Europe  on-ns  amongst  its  indigenous  trees  only 
one  representative  of  this  form  of  vegetation,  the  dwarfish 
coast  palm  {Channsrops),  which,  in  Spain  and  Italy,  is  found 
as  far  north  as  44°  lat.  The  true  palm  climate  has  a  mean 
annual  temperature  of  78°  to  81°. 5  Fahr.,  but  the  date-palm, 
■which  has  been  brought  to  us  from  Africa,  and  is  less  beau- 
tiful than  other  species  of  this  iamily,  vcgctatee  in  the  south 
of  Europe  in  districts  whose  mean  temporoture  is  only  from 
59°  to  62°  4'  Fahr.  Stems  of  palms  and  ekeictona  of  elephants 
are  found  buried  in  the  interior  of  the  earth  in  Northern 
Puropc;  their  position  renders  it  probable  that  they  were  not 
drifted  from  the  tropics  towards  the  north,  but  that,  in  the 
great  revolutions  of  our  planet,  climates,  and  the  physiognomy 
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of  nature  which  is  regulated  bf  climate,  bare  been,  in  many 
nwpoclii.  altered. 

In  nil  regions  of  the  earth  the  palm  is  fouod  assoeiatcd 
with  tbc  pliuitain  or  banana;  the  Scitamineie  and  Musacea  of 
botaniHtM,  HeUconia,  Amomvm,  and  Strelitzla.  This  form  has 
B  low.  Kicculent,  and  almost  herbaceous  stem,  the  summit  of 
which  is  crowned  with  delicately  etripcd,  eilky,  shining  leaves 
of  a  thin  and  Ioom;  texture.  Groves  of  bananas  form  the 
ornament  of  humid  r^ious ;  and  on  their  fruit  the  natives  of 
the  torrid  zone  chiefly  depend  for  subsistence.  Like  the  fari- 
naceous cereals  or  com-yieldiag  plants  of  the  north,  the 
banaua  has  accompanied  man  from  the  earliest  infancy  of  his 
civilization  (16).  By  some  Semitic  traditions  the  primitive 
seat  of  these  nutritious  tropical  plants  has  been  placed  on  the 
shores  of  the  Euphratoa,  and  by  others,  with  greater  proba- 
bility, in  India,  at  the  foot  of  the  Himalaya  mountains- 
Greek  legends  cite  the  plains  of  Enna  as  the  home  of  the 
cereals.  WTiilat,  however,  the  cereals,  spread  by  culture  over 
the  northern  regions,  ia  monotonous  and  far  extending  tracls, 
add  but  little  to  the  beauty  of  the  landscape;  the  inhabitant 
of  the  tropics,  on  the  other  band,  is  enabled,  by  the  pro- 
pagation of  the  banana,  to  multiply  one  of  the  noblest  and 
most  lovely  of  vegetable  productions. 

The  form  of  the  MalvaceiG(17)  and  BombaceDS,  represented 
by  Ctifia,  C'avanilleaia,  and  the  Mexican  hand  tree  (Cheiroile- 
man),  has  immensely  thick  stems,  with  lanuginoua,  large, 
cordiitc.  or  indented  leaves,  and  magnificent  flowers,  frequently 
of  a  imrjilo-red.  To  this  group  belongs  the  Bahobab,  or  monkey 
bread-tree,  Adanaoiiia  diijilata,  which,  with  a  moderate  height, 
has  occasionally  a  diameter  of  32  feet,*  and  may  probably  be 
regarded  as  at  once  the  largest  and  most  ancient  oiganio 
memorial  of  our  planet.  The  Malvaceat  already  begin  to  im- 
part to  the  vegetation  of  Italy  a  peculiarly  southern  character. 

•  Tha  woiglit  of  the  Ipwer  liranchos  iKada  them  to  the  ground,  bo  that 
a  iIiikIo  trM  fomu  a  homisiiliGriuil  moss  of  verdure  Hometimes  ICO  feel 
la  dlnmctor.— £u. 


The  temperate  zone  in  our  old  coutinunt  unfortunately  U 
wholly  devoid  of  the  delicately  pinnate  Mimosas  (18),  whose 
predominating  forms  are  Acacia,  Deimanthui,  Gledilichia, 
Porleria.  a&d  Tamarindut.  This  beautiful  form  occurs  in  the 
United  States  of  North  America,  where,  under  equal  parallels 
of  latitude,  vegetation  is  more  Taried  and  lusuriant  thon  in 
Europe.  The  MimoHas  arc  generally  characterised,  like  the 
Italian  pine,  by  as  umbellate  expansion  of  their  branches. 
An  extremely  picturesque  effect  is  produced  by  the  deep  blue 
of  a  tropical  sky  gleaming  through  the  dehcatc  tracery  of 
their  fohage. 

Heaths  (19),  which  more  especially  belong  to  an  Alricim 
group  of  plants,  include,  according  to  physiognomic  cha- 
racter and  general  appearance,  the  Epacridea;  and  Diosmea;, 
many  Proteacete,  and  the  Australian  Acacias,  which  have  no 
leaves  but  mere  flattened  petiobs  (phyllodia).  This  group  bears 
Bome  resemblance  to  acicular-leaved  forms,  with  which  it 
contrasts  the  more  gracefully  by  the  abundance  of  its  cnm^ 
panulate  blossoms.  The  arborescent  heaths,  like  some  few 
cither  African  plants,  extend  as  far  as  the  northern  shores  of 
the  Mediterranean.  They  adorn  the  plains  of  lUdy,  and  the 
Cistus  groves  of  southern  Spain,  but  I  have  nowhere  seen  them 
growing  more  luxuriantly  than  on  the  declivities  of  the  Peak 
of  Tcyde  at  Teneriffe.  In  the  countries  borderiug  on  the 
Baltic,  and  further  northward,  the  appearance  of  this  form  of 
plants  is  regarded  with  apprehension,  as  the  precursor  of 
drought  and  barrennesa.  Our  heaths,  Ei-ica  (C'alhina)  vulffan't, 
and  Ei-ica  telralix,  E.  camea  and  E.  cinerea,  arc  social  plants, 
against  whose  extension  agricultural  nations  have  contended 
for  centuries,  with  but  httle  success.  It  is  singular  that  the 
principal  representative  of  this  femily  should  be  peculiar  to 
one  side  of  our  phmet  alone.  There  is  only  one  of  the  three 
hundred  known  species  of  Briea  to  be  met  with  in  the  new 
continent,  from  Pennsylvania  and  Labrador  to  Nootka  Sound 
and  Alaschka. 
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Tho  Cucttu  form  (20),  on  the  other  hand,  is  ahnost  peculiai' 
to  the  new  continent;  it  ia  sometimeH  globular,  sMuetimes 
nrticulated,  Bometimes  rising  ia  tall  polygonal  colunuis 
not  unlike  organ -pi  pes.  This  group  forms  the  most 
striking  contrast  with  the  IjHj  and  Banana  families,  and  be- 
longs to  that  class  of  plants  which  Bemardin  de  St.  Pierre 
felicitously  terms  vegetiible  fountitinH  of  the  Desert.  In  the 
parched  arid  plains  of  South  America,  the  thirsting  am'mala 
eagerly  seek  the  MeiiM-eactus.  a  globular  plant  half-buried  ia 
the  diy  sand,  whose  succulent  interior  is  concealed  1^ 
formidable  prickles.  The  stems  of  the  columnar  cactus  attain 
a  height  of  more  than  30  feet;  their  candelnbra-hke  rami~ 
ficatioas,  frequently  covered  with  lichens,  reminding  the  tra- 
veller, by  some  analogy  in  their  physiognomy,  of  certain  of 
the  African  Euphorbias. 

While  these  plants  form  green  Oases  in  the  barren  desert, 
the  Orehidoffi  (21)  shed  beauty  over  the  most  desolate  rocky 
clefts,  aud  the  seared  and  blockoned  steniH  of  those  tropical 
trees  which  have  been  discoloured  by  the  action  of  light. 
The  Vaniila  form  is  distinguished  by  its  light  green  succulent 
leaves,  and  by  its  Tariegated  and  singularly  shaped  blossoms. 
Some  of  the  orchldeous  flowers  resemble  in  shape  winged 
insects,  while  others  look  hke  birds,  attracted  by  the  fragniDce 
of  iho  honey  Teasels.  An  entire  life  would  not  suffice  to  enable 
an  artist,  although  limiting  himself  to  the  specimens  afibrded 
by  one  eireiimscribed  regitm.  to  depict  the  splendid  Orchideto 
^Yhich  embellish   the  deep   alpine   valleys   of  the    Peruvian 

The  form  of  the  Casuarinete  (22).  leafless,  lilce  ahnost  dl 
the  species  of  Cactus,  comprises  a  group  of  trees  having 
branches  resembling  the  Equisetum.  and  is  peculiar  to  the 
islands  of  the  Pacific  and  to  the  East  Indies.  Traces  of  this 
^rpe,  which  is  certainly  more  singular  than  beautiful,  may 
tkonevcr  be  loiuLd  in  other  regions  of  the  earth.  Plnmier*s 
EquUetiim  allissimum,   ForskaVs   Ephetira   njikyllm  of  Nortk 
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Africa,  the  PeruTian  Cotletia,  anil  the  Siberian  Cailtgrmum 
Palladia,  are  nearly  allied  to  the  form  of  the  CasuarinoB. 

While  the  Banana  furm  presents  us  with  the  greatest  degree 
of  expansion,  the  Caaiiarina*  and  the  acicular-leavcd  (23) 
trees  eshibit  the  greatest  contraction  of  the  le&f-iessels. 
Pines,  Thujas,  and  Cypresses  constitute  a  northern  form  but 
rarely  met  with  in  the  tropics  and  in  some  cooifrrte  {Dammara 
Salishitt'a),  the  leaves  are  both  broad  and  actcnlor.  Their  erer- 
green  foliage  enHvens  the  gloom  of  the  dreary  winter  laud- 
Bcape,  while  it  proclaims  (o  the  natives  of  the  pokr  regions 
that,  although  snow  and  ice  cover  the  eurfacc,  the  iimer 
life  of  plants,  like  the  Promethean  firo,  is  never  wholly  ex- 
tinct on  our  planet. 

Besides  the  Orchideee.  the  Pothos  tribe  of  plants  (34)  also 
yields  a  gracefnl  covering  to  the  aged  stems  of  forest  trees  in 
the  tropical  world,  like  the  parasitic  mosses  and  lichens  of  our 
own  climes.  Their  succulent  herbaceous  ataiks  ore  furnished 
with  large  leaves,  arrow-shaped,  digitate,  or  elongnted,  and 
invariably  furnished  with  thick  veins.  The  blossoms  of  the 
Aroidete  are  inclosed  in  spathes,  by  which  their  vitiil  beat  is 
increased;  they  are  stemless,  and  Bcnd  forth  aerinl  roots. 
Pothoa,  I>acontium,  Caladium,  and  Arum  arc  all  kindred 
forms;  and  the  last-named  extends  as  fiir  as  the  coasts  of  the 
Mediterranean,  contributing,  together  with  succulent  Tussi- 
Ingo  (Coltsfoot),  high  thistles,  and  the  Acanthus,  to  gire  B 
luxuriant  southern  character  to  the  vegetation  of  Spain  and 
Italy. 

This  Arum  form  is  associated,  in  the  torrid  regions  of  Sooth 
America,  with  the  tropical  Liaaes  or  creeping  plants  (25), 
which  exhibit  the  utmost  luxuriance  of  vegetation  in  PauUi- 
nias,  Banistcrias,  Bignonias,  and  Passion-flowera.  Our  ten- 
drilled  hops  and  vines  retnind  us  of  this  tropical  form.  Cte 
the  Orinoco  the  leafless  branches  of  the  Bauhinia  are  often 
upwards  of  40  feet  in  length,  sometimes  hanging  perpen- 
dicularly from  the  summit  of  lofty  Swieteniie,  (Mahogany 
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trees),  sometimes  stretched  ohliqnely  like  ropes  from  a  mast ; 
along  these  the  tiger-cat  may  be  seen  climbing  to  and  fro 
with  wonderfrd  agility. 

The  self-sustaining  form  of  the  bluish-flowered  Aloe 
tribe  (26)  presents  a  marked  contrast  to  the  pliant  climbing 
lianes  with  their  fresh  and  brilliant  verdure.  When  there  is 
a  stem  it  is  almost  branchless,  closely  marked  with  spiral 
rings,  and  surrounded  by  a  crown  of  succulent,  fleshy,  long- 
pointed  leaves,  which  radiate  from  a  centre.  The  lofty- 
stemmed  aloe  does  not  grow  in  clusters  like  other  social 
plants,  but  stands  isolated  in  the  midst  of  dreary  solitudes, 
imparting  to  the  tropical  landscape  a  peculiar  melancholy 
(one  might  almost  say  African)  character. 

To  this  aloe  form  belong,  in  reference  to  physiognomic 
resemblance  and  the  impression  they  produce  on  the  land- 
scape: the  Pitcaimias,  from  the  &mily  of  the  BromeliacesB, 
which  in  the  chain  of  the  Andes  grow  out  of  clefts  in  the 
rock;  the  great  Poumetia  pyramidata  (the  Atschupalla  of 
the  elevated  plateaux  of  New  Grrenada) ;  the  American  aloe 
(Agave),  Bromelia  Ananas  and  B,  Karatas;  those  rare 
species  of  the  family  of  the  Euphorbiacese,  which  have  thick, 
short,  candelabra-like  divided  stems;  the  African  aloe,  and 
the  Dragon  tree,  Draccsna  Draco,  of  the  family  of  the  Aspho- 
deleas;  and  lastly  the  tall  flowering  Yucca,  allied  to  the 
Liliacea3. 

While  the  Aloe  form  is  characterised  by  an  air  of  solemn 
repose  and  immobility,  the  grass  form  (27),  especially  as 
regards  the  physiognomy  of  the  arborescent  grasses,  is  expres- 
sive of  buoyant  lightness  and  flexible  slendemess.  In  both 
the  Indies,  bamboo  groves  form  arched  and  shady  walks. 

The  smooth  and  often  inclined  and  waving  stem  of  the 
tropical  grasses  exceeds  in  height  our  alders  and  oaks.  As 
far  north  as  Italy,  this  form  already  begins,  in  the  Arundo 
J)onax,  to  raise  itself  from  the  ground,  and  to  determine,  by 
height  as  well  as  mass,  the  natural  character  of  the  country. 


PHiaiOGNOMT 

The  form  of  Ferns  (28),  like  that  of  grasses,  nlso  oesumcs 
nohler  dimensions  in  the  torrid  re^ons  of  the  earth,  and  the 
arhorcseeiit  ferns,  wliich  frequently  attain  the  height  of  above 
forty  feet,  have  a  palm-like  appearance,  although  their  stem 
is  thicker,  shorter,  and  more  rough  and  scaly,  than  that  of 
the  palm.  The  leaf  is  more  delicate,  of  a  loose  and  more 
transparent  texture,  and  sharply  serrated  on  the  margins. 
These  colossal  ferns  belong  almost  eicluaively  to  the  tropica, 
but  there  they  prefer  the  temperate  loealities.  As  in  these 
latitudes  diminution  of  heat  is  merely  the  consequence  of  an 
inerease  of  elevation,  we  may  regard  momitaina  that  rise 
2000  or  3000  feet  above  the  level  of  the  sea  as  the  prin- 
cipal seat  of  these  plants.  Arborescent  ferns  grow  in  South 
America,  side  by  side  with  that  beneficent  tree  whose  stem 
yields  the  febrifuge  bark,  and  both  forms  of  v^etation  are 
indicative  of  the  happy  region  where  reigns  the  genial  mild- 
ness of  perpetual  spring. 

I  have  now  to  mention  the  form  of  the  Liliaceous  plants  (29), 
Amaryllis,  Ixia,  Oladiolvs,  and  Pancratium,  with  their  flag- 
like leaves  and  splendid  blossoms,  the  principal  home  of  which 
is  Southern  Africa;  also  the  Willow  form  (30),  which  is 
indigenous  in  all  latitudes,  and  is  represented  in  the  plateaux 
of  ftuito,  not  by  the  shape  of  its  leaves,  but  in  the  form  of  its 
ramification,  in  Schinua  MoUe;  also  the  Myrtle-form  (31) 
(Me/rosideros,  EztcalyptHs,  Eacallonia  tnyrUlhido) ;  Melas- 
tomaceie  (32);  and  the  Laurel  form  (33). 

It  would  be  an  undertaking  worthy  of  a  great  artist  to 
study  the  character  of  all  these  vegetable  groups,  not  in  hot- 
houses, or  from  the  descriptions  of  botanists,  but  on  the  grand 
theatre  of  tropical  nature.  How  interesting  and  instructive  to 
the  landscape  painter  (34)  would  be  a  work  that  should  present 
to  the  eye  accurate  delineations  of  the  siiteen  principal  forms 
..  enumerated,  both  individually  and  in  collective  contrast! 
"What  can  be  more  picturesque  than  the  arborescent  Fema. 
which  spread  their  tender  foliage  above  the  Mexican  laurel- 
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oak !  what  more  charming  thun  the  aspect  of  btnana-grores, 
shaded  by  those  lofty  grasHBH,  the  Guadua  and  BambDo!  It  iB 
pecidiariy  the  privilege  of  the  ajtitt  to  separate  these  into 
groups,  and  time  the  beautiful  imagea  of  nature,  if  we  may 
be  permitted  the  simile,  resolve  themselves  beneath  bis 
touch,  like  tbe  written  works  of  man,  into  a  few  simple 
elements; 

It  is  beneath  the  glowing  rays  of  a  tropical  eun,  that  the 
noblest  forms  of  Tegetadon  are  developed.  lu  the  cold  North. 
the  bark  of  trees  is  covered  only  with  dry  lichens  and  mosses, 
■while  beneath  the  tropics  the  Cymbidium  and  the  fragrant 
Vanilla  adorn  the  trunks  of  the  Anacardias  and  the  gigantic 
Fig-tree-  The  fresh  green  of  the  Pothos  leares  and  of  the 
Dracontias  contrast  with  the  many  coloured  blossoms  of  the 
Orchideie;  climbing  Bauhinias,  Passion-flowers  and  goldea 
flowered  Banisterias  encircle  every  tree  of  the  forest.  Deli- 
cate blossoms  unfold  themselves  from  the  roots  of  the  Theo- 
hroma,  and  from  tlie  thick  aud  rough  bark  of  the  Crescentia 
and  Oustavia  (35).  Amid  this  luxuriant  abundance  of  Dowers 
and  foliage,  amid  this  uxubcrunce  and  tangled  web  of  creepii^ 
plants,  it  is  often  difficidt  for  the  naturalist  to  recognise  the 
stems  to  which  the  various  leaves  and  blossoms  belong.  A 
aingle  tree,  adorned  with  Paullinias,  Bignoniaa,  and  Dendro- 
luBS,  forms  a  group  of  plants,  which,  separated  from  eacb 
other,  would  cover  a  considerable  space  of  ground. 

In  the  tropics,  plants  are  more  succulent,  of  a  fresher 
green,  and  have  lai^cr  and  more  glossy  leaves,  than  in  the 
northern  regions.  Social  plants,  which  give  surfi  a  charactM' 
of  uniformity  to  European  vegetation,  are  almost  wholly 
absent  in  the  equatorial  zone.  Trees,  almost  twice  as  high 
as  our  oaks,  there  bloom,  with  flowers  as  large  and  splendid 
as  our  lilies.  On  the  shady  banks  of  the  Magilalena  River, 
in  South  j\merica,  grows  a  climbing  Arisioldchla,  whose 
blossoms,  measuring  four  feet  in  circumference,  the  Indian 
children  sportively   draw   on  their  heads   as  caps   (3G).      In 


the    South  Indian  Archipelago,  tlie  flower    of  the  ] 

is  nearly  three  feet  in  diameter,  and  weighs  above  fourteen 

pounds. 

The  eitraordinary  height  to  which  not  only  individual 
mountains  but  even  whide  diabrtcU  rise  in  tropical  rcgiona, 
and  the  consequent  «Jd  of  snch  elevations,  aflbrda  the  inho- 
bitant  of  the  tropics  a.  siaguUu'  spectacle.  For  bosidea  his 
own  palms  and  bajumns,  he  is  surrounded  by  those  vegetable 
forms  which  wonki  socm  to  belong  solely  to  northern  latitudiM. 
Cypresses,  pines,  and  oaks,  barberry  shrubs  and  alders  (ucarly 
aUied  to  our  own  species)  cover  the  mountain  plains  of 
Southern  Mexico  and  llio  chain  of  the  Andes  at  the  equator. 
Thus  nature  has  permitted  the  native  of  the  torrid  £one  M 
behold  all  tho  vegetable  forms  of  (he  earth  without  quiltlug 
his  own  clime,  even  as  are  nrreoled  to  him  tbe  luminous 
worlds  which  spongle  the  firmament  from  pole  to  pole  (37). 

These  and  many  other  of  the  enjoyments  which  nature 
affords  are  denied  to  the  nations  of  the  North.  Many  constel- 
lations and  many  vegetable  forms,  including  more  especially 
the  most  beautiful  productions  of  tbc  earth  (palms,  tree-terna, 
banonoR,  arborescent  grasses,  and  debcutely  feathered  mi- 
mosas), remain  (br  ever  unknown  to  them;  for  the  pmiy 
plants  pent  up  in  our  hothouses,  gi\e  but  a  faint  idea  of  the 
majestic  vegetation  of  the  tropics.  But  the  rich  development 
of  our  liingiiage,  the  glowing  fancy  of  tlie  poet,  and  tbe  , 
imitatirc  art  of  the  painter,  afford  us  abundant  compensatioD; 
and  enable  the  imagination  to  depict  in  vivid  colours  the 
images  of  an  exotic  Nature.  In  the  frigid  North,  amid  barren 
heaths,  the  solitary  stiident  may  appropriate  all  that  has  been 
discovered  in  the  most  remote  regions  of  the  eai'th,  and  thus 
create  within  himself  a  world  as  free  and  imperishable  as 
the  spirit  from  which  it  emanates. 
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(1)  p.  210—"  On  the  Ckimhorazo,  uptearda  of  eight  thovtand 

feet  higher  than  Etna." 
Smali  singing  birds,  and  even  butterfliea,  (as  I  have 
myself  witnessed  in  the  Pacific.)  are  often  met  with  at 
great  distances  from  the  shore,  during  storms  blowing  off 
laiLd.  In  a  similar  manner  insects  are  involimtorily  carried 
into  the  higher  regions  of  the  atmosphere,  to  an  eleva^ 
don  of  17,000  to  19.000  feet  above  the  plains.  The  Hght 
bodies  of  these  insects  are  borue  upwards  by  the  ver- 
tically ascending  currents  of  ntr  caused  by  tho  heated  coa- 
dition  of  the  earth's  surface,  il.  Boussingault,  an  admirable 
chemist,  who  ascended  the  Gneiss  Mountains  of  Caracas,  while 
holding  the  appotatment  of  Professor  in  the  newly  established 
Mining  Academy  at  Santa  F^  de  B<^ta,  witnessed,  during 
his  ascent  to  the  summit,  of  the  Silla,  a  phenomenon  which 
confirmed  In  a  most  remarkable  maDnci  this  Tcrtical  ascent 
of  air.  He  and  his  companion,  Don  Mariano  de  Bivero, 
observed  at  noon  a  number  of  luminous  whitish  bodies  rise 
from  the  valley  of  Caracas  to  the  summit  of  the  Silla,  an 
elevation  of  67o5  feet,  and  then  sink  towards  the  adjacent 
sea  coast.  This  phenomenon  was  uninterruptedly  prolonged 
for  a  whole  hour,  when  it  was  discovered  that  tho  bodies,  at 
first  mistaken  for  a  flock  of  small  birds,  were  a  number  of 
,  minute  balls  of  grass-haums.  Boussingault  sent  me  some 
of  this  grass,  which  was  immediately  recognised  by  Pro- 
fessor Kunth  as  a  species  of  Vilfa,  a  genus  of  grass  w^ck 
together  with  Agrostis  is  of  frequent  occurrence  in  the 
provinces  of  Caracas  and  Cumana.  It  was  the  Vi^a  tenacis- 
tima  of  our  Synopsis  Plantarum  cequmoctialium  Orhis  Novi, 
t.  i,  p.  303.  ijaussure  found  butte:^ies  on  Mont  Blanc,  and 
Panioiid  observed  them  in  the  solitudes  around  the  summit 
of  Mont  Perdu.  When  MM.  Bonpland,  Carlos  Montufar, 
and  myself,  on  the  23rd  of  June,  1802,  ascended  the  eastern 
declivity  of  Mount  Chimborazo,  to  a  height  of  19,286  feet, 
and  whero  the  barometer  had  fallen  to  1484  inches,  we  found 
winged  insects  buzzing  around  us.     We  recognised  them  to 
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be  Diptera,  resembling  fliea,  but  it  wdb  impossible  to  cntch 
these  uiBects  etanding  on  the  rocky  ledges  {riichilln),  often 
less  than  a  foot  in  breadth,  and  between  mosses  of  snow  pre- 
cipitated from  above.  The  elevation  at  which  wo  observed 
these  insects  was  almost  the  same  as  that  in  which  the  naked 
trachytic  rock,  which  projected  from  the  eternal  snows  around, 
exhibited  the  last  traces  of  vegetation  in  Lecidca  gcographica. 
These  insects  were  flying  at  an  elevation  of  IS, 225  feet,  or 
nearly  2660  feet  higher  than  the  summit  of  Mont  Blanc :  and 
somewhat  below  this  height,  at  an  elevation  of  1G,62G  feet, 
and  therefore  also  ahore  the  region  of  snow,  M.  Bonpland  saw 
yellow  butterflies  flying  close  to  the  ground.  The  mammalia 
V'hich  live  nearest  to  the  region  of  perpetual  snow,  ore,  in  the 
Swiss  Alps,  the  hybemating  marmot,  and  a  very  small  Held. 
mouse,  (Hj'piidajus  nivalis,)  described  by  Mattius,  which  on 
the  Faulhorn  lays  up,  almost  under  the  snow,  a  stoic  of  the 
roots  of  phanerogamic  alpine  plants.*  The  opinion  prevalent 
in  Europe,  that  the  beautiful  rodent,  the  Chinchilla,  whose 
soft  and  glossy  fur  is  bo  much  esteemed,  is  found  in  the 
highest  mountain  regions  of  Chili,  is  an  error.  The  Chin- 
chilla lanigef  (Gray)  lives  only  in  a  mild  lower  Mne,  and 
does  not  advance  further  south  than  the  parallel  of  35".! 

'\\'hilst  among  our  European  Alps,  Lecideas,  Parmelias.  and 
UmbLlicarias  but  scantily  clothe  with  a  few  coloured  patches 
those  rocks  that  are  not  wholly  covered  with  snow,  wo  found 
in  the  Andes,  at  elevations  of  13,700  to  nearly  15,000  feet, 
some  phanerogamic  plants  which  we  were  the  first  to  describe; 
as  for  instance,  the  wooUy  species  of  Fraylejon,  (Culcitium 
nivale,  C.  rufescens,  and  C.  reflexum,  Espeletia  grandiflom, 
and  E.  orgcotca)  Sida  pichinchensis.  Ranunculus  nubigenus, 
H.  Ousmanni  with  red  or  orange -coloured  flowers,  tlie  small 
moss-like  umbelliferous  plant,  Myrrhis  andieola,  and  Fragosa 
aretioides.  On  the  declivity  of  the  Chimborazo,  the  Saxi- 
fraga  Boussingaulti,  described  by  Adolph  Brongniart,  grows 
beyond  the  limits  of  perpetual  snow  on  loose  blocks  of  stone 
at  an  elevation  of  15,770  feet  above  the  level  of  the  sea,  and 
not  at  17,000  as  has  been  stated  in  two  admirable  English 


*  Adei  de  la  Sodm  Hch'Stlgve,  1SJ3,  p.  321. 

t  Claudio  Gay,  Hialoria  JUica  y  foiitica  dt  Chile,  Zoologia,  18^4, 

p.ej. 
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journal*.*  This  Saxifrage,  discovered  by  Boussingault,  must 
tiierefore  be  regarded  as  the  highest  growing  phanerogtmilc 
plant  in  the  world. 

The  vertical  height  of  Chimborazo  is,  according  to  my 
measurement,  21,422  feet.|  This  result  is  a  mean  between 
lliose  which  have  been  given  by  the  French  and  Spanish 
Academicians.  Tlio  principal  ditferences  do  not  here 
depend  on  different  assumptions  for  the  refraction,  but  on  a 
difierencc  in  reducing  the  measured  line  to  the  level  of  the 
sea.  This  reduction  can  only  be  made  in  the  Andes  by  the 
barometer,  and  hence  every  so-called  trigonometric  mesKure- 
ment  must  also  necessanly  be  a  barometric  one,  whose 
result  will  vary  according  to  tlic  different  formula;  employed. 
Owing  to  the  enormous  mass  of  the  mountain  chain,  we  can. 
cmly  obtain  very  small  angles  of  altitude,  when  the  greats 
portion  of  the  whole  height  has  to  be  measured  trigono- 
mctrically,  and  the  observation  is  made  at  some  low  and  dis- 
tant point  near  the  plain  or  the  level  of  the  sea.  It  is  on  the 
other  hand  extremely  difficult  to  obtain  a  convenient  base 
line,  as  the  space  that  is  to  be  determined  baTonietnciilly 
increases  with  every  step  we  advance  towards  the  mountain. 
ITiese  obstacles  have  to  be  encountered  by  every  traveller 
who  on  the  high  table-lands,  which  surround  the  summit  of 
the  Andes,  selects  a  spot  for  performing  a  geodetic  operation. 
On  the  pmnice-covered  plain  of  Tapia,  to  the  weEt  of  the  Rio 
Chambo,  at  a  height  of  9477  feet,  barometrically  deter- 
mined, I  measured  the  Chimborazo.  The  Llanos  de  Luisa, 
and  more  especially  the  plain  of  Sisgun,  whose  elevation  is 
12,150  feet,  would  yield  greater  angles  of  altitude.  I  had  on 
one  occasion  made  every  preparation  necessary  for  the 
measurement  of  Mount  Chimborazo,  from  the  plain  of  Sisgun, 
when  the  summit  of  the  mountain  was  suddenly  shrouded  in 
a  dense  cloud. 

Some  hypothetical  suggestions,  regarding  the  probable  deri- 
vation of  the  name  of  the  fai'-femed  "Chimboraiio,"  may  not 
be  wholly  unwelcome  to  etymologists.  The  district  in  whidi 
the  mountain  is  situated  is  called  Chimbo,  a  word  which  La 


Condamioe*  derive*  from  chimpani,  to  cross  a  river.  '■Chim- 
boi-n^o"  means,  accordiug  to  llim.  "the  snow  of  iLc  o^iposite 
bauk,"  &UM  the  fact  of  a  brook  being  croaked  at  th«  Till^e  at 
Cliimbo.  rn  eight  of  the  huge  snow -cor  cred  mountain.  (In 
the  UquichuB  langvagv  chim^  n^mfiea  (be  oppo«itc  bank  or 
aAei  chimpani  to  cross  a  river,  hrid)^.  Slc)  Sevvnl 
natives  c£  the  provinoe  of  Quito  aseared  me  that  ChimbaraeD 
meant  simply  the  snow  uf  Qumbe.  In  Cargtuu-nizo  urc  meiet 
willi  the  same  tcmunadon,  and  it  would  appear  that  -t*xo''  ia 
a  provincial  word.  Tltc  Jesuit  Holguin,  whoM;  excellent 
rocabularyf  I  possess,  is  not  acquainted  niib  the  word  nizo. 
Tliu  );cnuinc  term  for  snow  is  ritti.  On  the  oUkt  hnnd,  my 
friend,  Piofeesor  Busdunann,  an  admirable  linguiBt,  trmarks 
that  iu  the  QuDchnyfiuyo  dialect,  (emidoyed  north  of  Cueco  as 
far  as  Quito  and  Pasto)  niju.  they  being  apparently  guttural, 
Bigni£es  suow.^  As  cjiinipa  and  chimpani  do  not  woll  suit 
on  account  of  the  a,  wc  may  seek  a  de^nite  menning  for  the 
first  portion  of  the  name  of  the  nountain  and  of  the  iillage 
Cliinibo,  in  the  Qquicbua  word  '''chimpu."  which  is  itscil  to 
express  a  coloured  thread  or  fringe  (xenal  de  lana.  hilo  6  bor- 
lilk  dc  colores);  the  rednctts  of  the  sky  (arrel>ole»).  and  the 
halo  round  the  eun  and  ntoon.  The  name  of  the  mountain 
might  be  thus  derived  from  tliis  word,  without  reference  to 
the  district  or  village.  At  all  events,  whatever  miiy  be  the 
etj'mology  of  tbe  word  OumboraKO,  it  should  be  wHttcn  is 
the  Peruvian  maimer  Chimponuo,  as  the  Peruvians  bare  no 
b  in  their  alphabet. 

May  not  the  name  of  this  coloasitl  mountain  be  wholly  inde- 
pendent of  the  Inca  language,  and  have  come  down  from  a 
bygone  age?  The  Inoa  or  Qquiehua  language  hod  not  bc^ 
introduced  long  prior  to  the  Spanish  invasion  into  the  klng~ 
dom  of  Quito,  where  the  now  wholly  extinct  Pumay  language 
had  been  previously  need.  The  names  of  other  mountains,  as 
Pi  I'll  in  I'll  H,  Ilinissa,  and  Cotopaxi,  are  wholly  devoid  of  mean- 
ing  in  the  language  of  the   Incas,  and  are  therefore  undoubt- 

'    Voyage  d  TEquatmr,  1751,  p.  18J. 

t  Vocahulario  dt  la  Lengva  general  de  toda  H  Peru  Uaouula 
Lenffua  Qqvidiva  6  del  Inca.  Limx,  lOOS. 

t  See  the  word  in  Jun  dc  Figucrcdo'a  vocabiiUi}  of  QimchajBnra 
words  Hppeiided  to  Diego  de  Tnrroa  Kuliio,  Arlp,  y  VtitaliaUain  tte  M 
Lmf/tia  Quiclitia,  reimpr.  eu  Lima,  1751,  fol.  3!ii,  U 
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edly  of  higher  antiquity  than  the  introduction  of  the  worship 
of  the  sun,  and  of  the  court-language  of  the  rulers  of  Cuzco. 
The  names  of  mountains  and  rivers  belong  in  all  r^ons  of 
the  earth  to  the  moat  ancient  and  authentic  relics  of  languages; 
and  my  brother,  Wilhelm  von  Humboldt,  in  his  investigations 
into  the  former  distribution  of  the  Iberian  races,  has  made 
ingenious  use  of  these  names.  A  singular  and  unexpected 
Statement  has  recently  been  mode,*  "that  the  Incas,  Tupac 
Yupanqui,  and  Huayna  Capac,  were  astonished  on  their  first 
conquest  of  Quito,  to  find  a  dialect  of  their  Qquichua  language 
in  use  among  the  natives."  Prescott,  however,  seems  to 
regard  this  as  a  very  bold  assertion. f 

If  we  could  suppose  the  pass  of  St.  Gothard,  Mount  Athos, 
or  the  Rigi,  piled  on  the  summit  of  the  Chimborazo,  we 
should  have  lie  elevation  which  is  at  present  ascribed  to 
the  Dhawalagiri  in  the  Himalaya,  The  geologist  whor^ards 
the  interior  of  our  planet  ftxim  a  more  general  point  of  view, 
and  to  whom  not  the  directions,  but  the  relative  heights  of 
the  rocky  projections,  which  we  designate  mountain  chains, 
appear  but  as  phenomena  of  little  importance,  will  not  be 
astonished  if  at  some  future  period  mountain  sumTiuts  should 
bo  discovered  between  the  Himalaya  and  the  Altai,  which 
should  surpass  in  height  those  of  Dhan-alagiri  and  Ejewahir 
as  much  as  these  exceed  that  of  Chimborazo.J  The  great 
height  to  which  the  snow-line  recedes  t'»  summer  on  the  nor- 
thern declivity  of  the  Himalaya,  owing  to  the  heat  radiated 
from  the  elevated  plateau-^t  in  Central  Asia,  renders  the  moun- 
tain, notwithstanding  that  it  is  situated  in  29  to  30^°  north 
lat.,  as  accessible  as  are  the  Peruvian  Andes  in  the  region 
of  the  tropics.  Captain  Gerardhas  moreover  recently  ascended 
IheTarhigang  ashjgh,ifnot  117  feet  hiehor.g  than  I  ascended 
the  Chimborazo.  Unfortunately,  as  I  nave  elsewhere  more 
fully  shown,  these  mountain  ascents,  beyond  the  line  of  per- 
petual snow,  however  they  may  engage  the  curiosity  of 
the  public,  are  of  very  little  scientific  utihty, 

*  Velaaco,  Hiatoria  de  Quito,  t.  i.  p.  18B. 

t  Bisl.  of  the  Congmat  of  Pent,  vol.  L  p.  126. 

X  9ec  my  Vvca  det  Cardillireii  ft  Xoarnneim  det  peapUa  indiglna 
de  I'AmirijiK,  1. 1.  p.  116;  and  the  Memoir  entitled  Ueber  atori  Ver- 
me/ie  den  Ckimboraso  ik  batdffen  1802  and  1831,  in  Schumacher's 
Jahrbudi_fiir  18BT,  8.  178. 

S  Critical  Seaearehea  on  Philology  and  Geography,  1824,  p.  14*. 
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(2)  p.  210 — "TSfl  Condor,  that  giant  among  rulturei." 

I  have  elsewhere*  given  the  natural  hifitory  of  the  Condor, 
which  before  my  travels  hnd  been  variously  misstated.  The 
name  is  properly  CSintur  in  the  Inca  language;  Manque, 
among  the  Araucanes  in  Chili ;  Sarcoramphut  Condor  accord- 
ing to  Bum^ril,  I  sketched  liie  head  of  this  bird  from  life, 
of  the  natural  size,  and  had  my  drawing  engraved.  Next  to 
the  Condor,  the  lammergeier  of  Switzerlnnd,  and  the  Falco 
destructor  (Doud.),  probably  Limucus'  Falco  Harpyia,  arc  the 
largest  of  aMJlying  birds. 

The  region  which  may  be  regarded  as  the  common  resort 
of  the  Condor,  begins  at  the  elevation  of  Mount  Etna.  It 
embraces  atmospheric  strata  which  are  from  10,000  to  19,000 
feet  ahove  the  lerel  of  the  sea.  Humming  birds  also,  which  in 
their  summer  flights  advance  as  far  as  61°  north  lat.  on  the 
western  coast  of  America,  and  are  on  the  other  hand  found 
in  the  Archipelago  of  the  Tierra  del  Fuego,  were  seen  by  Von 
Techudi  in  Funa  at  an  elevation  of  14,C00  feet-f  There  is  a 
pleasure  in  comparing  the  largest  and  the  smallest  of  the 
feathered  inhabitants  of  the  air.  The  largest  among  the 
Condors  found  in  the  Cordilleras,  near  Quito,  measure  nearly 
15  feet  across  the  expanded  wings,  and  the  smaller  ones  8^ 
feet.  This  size,  and  the  visual  angle  at  which  the  birds  are 
seen  vertically  above  one's  head,  afford  an  idea  of  the  enormous 
height  to  which  the  Condor  soars  in  a  clear  sky.  A  visual 
angle  of  four  miuutes,  fbr  instance,  would  give  a  vertical 
elevation  of  7330  feet.  The  cavern  (Maekoy)  of  Antisana, 
opposite  the  mountain  of  Chussulongo,  and  where  we 
measured  the  birds  soaring  over  the  chain  of  the  Andes,  liea 
at  an  elevation  of  nearly  16,000  feet  above  the  sur&ce  of  the 
Pacific;  tlie  absolute  height  which  the  Condor  reached  must 
therefore  be  23,273  feet,  a  height  at  which  the  barometer 
scarcely  stands  at  12-7  inches;  but  which,  however,  docs  not 
exceed  that  of  the  loftiest  summit  of  the  Himalaya.  It  is 
a  remarkable  physiological  phenomenon  that  the  same  bird, 
which  wheels  for  hours  together  through  these  highly  rarefied 
regions,  should  be  able  suddenly,  as  for  instance  on  the 
western  declivity  of  the  volcano  of  Pichincha,  to  deseend  to 

•  See  mj  RerMeil  SObiervafiona  de  Zoologie  el  ^Analomii  com- 
parte,  vol.  i.  p.  2fl — 45. 

t  Fauna  Peruana,  OraUhol.  p.  12. 
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the  sea-shore,  and  thus  in  the  course  of  a  few  hours  traverBe, 
as  it  were,  all  climates.  At  heights  of  2;i,000  feetajjd  upwards 
the  membranoua  air-sacs  of  the  Condor  must  undergo  a  re- 
markable degree  of  iofiation  after  being  filled  in.  lower  regiona 
of  the  atmosphere. 

TJlloa,  more  than  a  hnndred  years  ago,  expressed  his  asto- 
nishment that  the  Vulture  of  the  Andes  could  soar  at  heighta 
wh»rc  the  pressure  of  the  atmosphere  waH  less  than  lilterai 
inches.*  An  opiuon  was  at  that  time  entertained,  iroiu  the 
analogy  of  ospcriroonts  made  with  the  air-pump,  that  no 
animal  could  csist  under  this  slight  amount  of  atmospheric 
pressure-  I  have  myself,  as  has  already  been  ntentioned,  seen 
the  barometev  fell  to  14-85  inches  on  the  Chimboraao;  and 
my  friend,  M.  Gay-Lussac,  breathed  for  a  quarter  of  an  ho«i 
an  atmosphere  in  which  the  pressure  was  only  12-9  inches. 
It  must  he  admitted  that  man,  when  wearied  by  muscular 
esertion,  finds  himself  ia  a  state  of  painiiil  exhaustion 
at  sueh  elevations;  but  in  tlie  Condor,  the  respiratory 
proeess  seems  to  be  perfonned  with  equal  fiieihty  under 
a  pressure  o(  30  or  of  lli  inches.  Ihia  bird  probably  raise* 
itself  eotunlarity  to  a  greater  height  froai  the  surfiice  of  oni 
earth  than  any  other  living  creature.  I  use  the  expression 
"voluntarily,"  since  small  insects  and  siHceous-shelled  infusoria 
arc  frequently  home  to  greater  elevations  by  a  rising  current 
of  air.  It  is  probable  that  the  Condor  flies  even  higher  than 
the  above  calculations  would  appear  to  show.  I  remember 
observing  near  the  Cotopoii,  ia  the  pumice  plain  of  Suni- 
guaicu,  at  an  elevation  of  14,471  feet  above  the  level  of  the 
sea,  this  bird  soaring  at  such  a  height  above  my  bead  that.it 
appeared  like  a  black  spoelt.  But  what  is  the  sraallest  angle 
under  which  faintly  illumined  objects  can  be  distinguiiihcd  ? 
Their  form  (linear  extension)  exercises  a  great  influence  on 
the  minimum  of  this  angle.  The  transparency  of  the  mountain 
air  is  so  great  under  the  equator,  that  in  the  province  of  Quito, 
as  I  have  elsewhere  stated,  the  white  ebiak.  (poneAa)  of  a.  horse' 
man  may  be  distinguished  with  the  naked  eye  at  a  horizontal 
distance  of  89,664  teet,  and  therefore  under  an  angle  of  thirteen 
seconds.  It  was  my  friend  Bonpland  whoB»  we  observed, 
from  the  pleasant  country-seat  of  the  Marques  de  Selvalegre, 

mtridiontdv,  t.  ii,  p.  9.  1762;  Obiervaeio«» 

p.  lift. 
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moving  along  a  black  roc-ky  prec;pic«  on  the  volcdtio  of 
Fichiochn.  Lightuing  conductors,  being  thin  elongated 
objects,  are  Tisible,  as  Arogo  has  obaerred,  from  tlie  greatest 
dlstoaces  and  under  the  eroalleet  angles. 

The  account  I  haTe  given  in  my  Monograph  of  the  Condor 
{Zoologie,  pp.  26 — 45)  of  the  habits  of  thi«  powerful  bird  in  the 
mooatain  districts  of  Quito  and  Peru  baa  been  coatirmeil  bf  a 
more  reeent  traveller.  Gay,  who  has  explored  the  whole  of 
Chili,  and  described  it  in  his  admirable  work,  Ilt'storia  ^ica  y 
poUlica  de  CAile.  This  bird  which,  singularly  enough,  Lke 
the  Lamas.  Vicufias,  Alpacas  and  Guanacos,  is  not  Ibund  bc- 
yinid  the  equator  in  New  Granada,  penetrates  as  f»r  south  as 
the  Straits  of  Magellan.  In  ChUi,  as  in  the  elevated  pinteatct 
of  Quito,  the  Condors,  which  usually  live  in  pairs,  or  even 
atone,  congregate  in  flocks  for  the  purpose  of  attacking 
lamba  aod  calves,  or  seizing  on  yonng  Guanacos  (Ouanacillos). 
The  havoc  annually  committed  by  the  Condor  among  the  herds 
of  sheep,  goata  and  cattle,  as  well  as  among  the  wild  vicunas, 
alpacas  and  guanacoa  of  the  chain  of  the  Andes  is  very  con- 
siderable. The  Chilians  assert  that  this  bird  when  in  captivity 
can  endure  hunger  for  iortj  days;  when  in  a  free  state, 
however,  its  voracity  is  escessivo,  and  it  .  then,  like  the 
vulture,  fee^  by  preference  on  earrion. 

The  mode  of  catching  these  birds,  by  an  inclosure  of  paK- 
sades  such  as  I  have  already  described,  is  as  successftil  in 
Chili  aa  in  Peru,  for  the  bird  after  being  rendered  heavy  from 
excess  of  food  ia  obliged  to  run  a  short  distance  with  half- 
extended  wings  before  it  can  take  flight.  A  dead  ox  which 
is  already  in  an  incipient  state  of  decomposition,  is  strongly 
inclosed  with  paUaades,  within  which  narrow  space  the 
Condors  throng  together;  being  unable,  as  already  observed, 
to  fly  on  account  of  the  excess  of  food  which  they  have  de- 
voured, and  impeded  in  their  run  by  the  palisades,  these  birda 
are  either  killed  by  the  natives  with  clulra,  or  are  caught  aliva 
by  the  lasso.  Tte  Condor  was  represented  as  a  symbol  of 
strength  on  the  coin^  of  Chili  immediately  after  tho  first 
declaration  of  political  independence.* 

The  diScrent  species  of  GallinazoB,  which  aio  much  more 
Cimsiderabte  in  point  of  numbers  than  the  Condom,  are  also 

■  Cl«adi»  Gay,  ffiatoria  JUiat  y  pnlitira  lie  CSiTp,  puhlicada  bnjo 
lOB  auapkloa  del  Supremo  Gobicmo;  Zoologm,  pp.  IDj— I9S, 
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&r  more  useful  than  tbc  latter  in  the  great  economy  of 
Nkture  for  destroying  and  removing  animal  eubstances  that 
are  becoming  decomposed,  and  thus  purifying  the  atmosphere 
in  the  neighboiffliood  of  human  dweUings.  In  tropical 
America,  I  have  Bometimea  seen  seventy  or  eighty  of  these 
crcaturcB  collected  round  a  dead  ox:  and  I  am  able,  as  an 
eye-witness,  to  confirm  the  fact  tliat  has  of  late  erroneously 
been  called  in  question  by  omithoiogists,  that  the  appcaranceof 
one  single  king-vulture  (who  is  not  latter  than  the  Oallinazos) 
is  sufficient  to  put  a  whole  assemblage  of  these  birds  to 
flight.  No  contest  ever  takes  place;  but  the  Galhnazoa  (two 
Bpeciea  of  which,  (Cathartes  urubu  and  C.  aura,)  have  been 
confounded  together  by  an  unfortunately  fluctuating  nomen- 
clature) arc  intimidated  by  the  sudden  appearance  and  the 
courageous  demeanour  of  the  richly  coloured  "Sarcorattt' 
phus  Papa."  As  the  ancient  Egyptians  protected  the  Per- 
cnopteri,  which  purified  the  atmosphere,  so  also  the  wanton 
destruction  of  GaUinazos  is  punished  in  Peru  by  a  fine 
(mulla),  which,  according  to  Gay,  amounts  in  some  -cities  to 
300  piastres  for  every  bird.  It  is  a  remorkable  fact,  that 
tliis  species  of  vulture,  as  was  aheady  testified  by  Don  Felix 
de  Azara,  if  trained  early,  will  so  accustom  themselves  to  the 
person  who  has  reared  them,  that  they  will  follow  him  on  a 
loumej  for  many  miles,  flying  after  his  carriage  across  the 
Fampa. 

(3)  p,  211 — "  Enchaes  l/ieir  rotating  hoditt." 

Fontana,  in  his  admirable  treatise  "on  the  poison  of  the 
viper,"  vol.  i.  p.  62,  mentions  that  he  succeeded  in  restoring 
to  animation,  affer  two  hours'  immersion  in  a  drop  of  water, 
a  wheel-animalcule  which  had  lain  in  a  dried  and  motionless 
condition  for  the  space  of  two  years  and  a  half.* 

The  so-called  reanimation  of  Eotifera  has  very  recently 
again  been  made  a  subject  of  lively  discussion,  since  observ- 
ations have  been  conducted  with  more  exactness  and  subjecl«d 
to  a  stricter  criticism.  Baker  affirmed  that  in  1771,  he  had 
revived  paste-eels  which  Needham  had  given  him  in  the  year 
1744!  Franz  Bauer  saw  his  Vibrio  tritici,  which  had  lain 
four  years  in  a  dry  state,  move  on  being  moistened.     The 

•  Oa  the  action  of  water,  BflS  my  Yersnche  tiber  die  gereizle  JWksief- 
■und  ^fnei'/uaer,  Bd.  li,  3.  250. 
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remarkably  careful  and  experienced  observer,  Doj^ro,*  drnwB 
the  follovring  conclusions  Irom  his  beautiful  experiments: 
that  lUitifcra  revive,  i.  e.  pass  from  a  motionless  stnte  to  one 
of  motion,  after  being  exposed  to  a  cold  of  11°. 2  Fahr., 
or  to  a  hoat  of  113°  Fahr. ;  that  they  preserve  the  property  of 
reviving  in  dry  sand  up  to  a  temperature  of  159°  Fahr.;  but 
that  they  lose  thie  property  and  remain  immoveable  if  warmed 
in  moist  sand  to  131°  Fahr.  only;t  and  that  the  possibility  of 
this  so-called  revivification  is  not  prevented  by  their  being 
exposed  to  desiceation  for  twenty-eight  days  in  barometric 
tubes,  in  vacuo,  even  should  chloride  of  lime  or  sulphuric  acid 
be  employed.  J 

Doyere  has  also  seen  Rotifera  slowly  revive  after 
being  dried  without  sand,  (desseches  a  nu,)  a,  fact  which 
Spallanzani  denies. §  "Desiccation  conducted  in  an  ordinary 
temperature  might  be  open  to  many  objectionB  which  are 
not  perhaps  wholly  obviated  by  the  employment  of  a  dry 
vacuum;  but  when  wo  observe  that  the  Tardigrades  irrevoc- 
ably perish  in  a  teniperature  of  131°  Fahr.  if  their  tissues  are 
permeated  with  water,  whereas  they  can,  when  dried,  support 
a  tempemtuTB  that  may  be  estimated  at  24S°  Fahr.,  ivc  ore 
disposed  to  admit  that  the  sole  condition  required  for  ommal 
revivification  is  the  perfect  integrity  of  organic  structure  and 
continuity," 

In  like  manner,  the  sporules,  or  germinating  eells  of  eryp- 
togamic  plants,  which  Kunth  compares  to  the  propagation  of 
certain  phanerogamic  plants  by  buda  (bulbilla:),  retain  their 
power  of  germination  m  the  highest  temperature.  Accord- 
ing to  the  most  recent  experiments  of  Payen,  the  sporules  of 
a  small  tungus  (Oiditun  aurantiacum),  which  invests  the  crumb 
of  bread  with  a  reddish  feathery  coating,  do  not  even  lose 
their  vegetative  powers  by  being  exposed  in  closed  tubes 
for  half  an  hour  to  a  temperature  of  183^  to  208°  Fahr.  before 
being  strewn  on  fresh,  unspoilt  .dough.  May  not  the  newly 
discovered  and  wonderful  monad  (Monas  prodigiosa),  which 
causes  blood-like  spots  in  mealy  substances,  have  been  mixed 
with  this  fungus  ? 

•  8eo  Mb  JUtmoire  >Ur  hn  Tardigradia  it  rur  Uur  propritU  de 
revtniT  d  la  vie  (1S42). 
tDoySro,  Op.  eif.  p.  119. 
t  DoySre,  Op.  cil.  pp.  130—133. 
5  DoySre,  Op.  dt.  pp.  IIT  and  129. 
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Ehrenberg,  in  his  great  work  <ml  Infusoria  (p.  492 — 496), 
has  given  the  most  complete  history  of  all  the  observations 
instituted  on  the  so-called  revivification  of  Rotifera.  He 
bddeves,  that  notwithstanding  all  the  means  of  desiccation 
employed,  the  organization-fluid  still  remains  in  the  apparently 
dead  animaL  He  contests  the  hypothesis  of  ''  kt^t  life" ; 
for  death,  he  says,  '*is  not  life  in  a  torpid  state,  but  the 
absence  of  life." 

The  hybernation  or  winter-sleep  of  both  warm  and  cold- 
blooded animals,  as  dormice,  marmots,  sand-martins  {Hirundo 
riparia,  according  to  Cuvier)*,  and  of  frogs  and  toads, 
affords  us  evidence  of  the  diminution,  if  not  of  the  complete 
suspension,  of  the  (»ganic  functions.  En^  awakened 
from  their  winter-sleep  by  warmth,  can  remain  ei^t  times 
longer  imder  water,  without  drowning,  than  frogs  in  the 
breeding  season.  It  seems  as  if  the  respiratory  functions  of 
the  lungs  require  a  less  d^ree  of  activity  after  the  long 
suspension  of  their  excitability.  The  circumstance  of  the 
sand-martin  burying  itself  during  the  winter  in  marshes,  is  a 
phenomenon  which,  while  it  scarcely  admits  of  a  doubt, 
is  the  more  remarkable,  because  in  birds,  the  function 
of  respiration  is  so  extremely  energetic,  that,  according  to 
Lavoisier's  experiments,  two  sparrows  in  an  ordinary  con- 
dition will,  in  the  same  time,  decompose  as  much  atmospheric 
air  as  a  Guinea-pig.f  Winter-sleep  is  not  supposed  to  be 
general  to  the  whole  species  of  these  sand-martins,  but  only 
to  some  few  individuals.^ 

As  in  the  frigid  zone  deprivation  of  warmth  produces  winter- 
sleep  in  some  animals,  so  in  the  torrid  r^ons,  within  the 
tropics,  an  analogous  phenomenon  is  manifested  that  has  not 
hitherto  been  sufficiently  regarded,  and  to  which  I  have 
applied  the  term  summer-sleep.^  Drought  and  a  continuous 
high  temperature  act  like  the  cold  of  winter  in  reducing 
excitability.  Madagascar,  excepting  a  very  small  portion  of 
its  southern  extremity,  lies  within  the  tropics,  and  here, 
as  was  already  observed  by  Brugui^re,  the  hedgeh<^-like 
Tenrecs  {Center es,  Illiger),  one  species  of  which  (C  ecau- 

•  5^flr2M5  am'moZ,  1829,  t.  i.  p.  896. 

t  Lavoisier,  Mirnoires  de  Chimie,  t.  i.  p.  119. 

i  Milne  Edwards,  EUmenta  de  Zoologie,  1884,  p.  548. 

§  JRdat.  hist,  t.  ii.  pp.  192,  626. 
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dolus)  was  introduced  into  the  Islu  of  France  (20°  1^,  latitude), 
sleep  during  excessive  Iteat.  The  objection  advanced  by 
Desjardins.  that  the  time  of  their  sleep  falls  within  the  seaeon 
«f  winter  in  the  southern  hemisphere,  can  scarcely  be  regarded 
as  applicable  in  reference  (o  a  country,  where  the  mean  tem- 
perature of  the  coldest  month  is  nearly  f  i'aht.  above  that 
of  the  hottest  month  in  Paris;  and  this  circumstance  con- 
not  therefore  change  the  three  months'  Bunimcr-sleep  of  the 
Tenrec  in  Madagascar  and  Port  Louis  (Isle  of  Frauce)  into 
actual  hybernation. 

In  a.  similar  manner,  the  CVoeodile  in  the  Lhinos  of  Vene- 
zuela, the  land  and  water  Tortoises  on  the  Orinoco,  and 
the  colossal  Boa,  and  many  of  the  smaller  species  of  serpents, 
lie  torpid  and  motionless  in  the  hardened  ground,  through- 
out the  hot  and  dry  season  of  the  yenr.  The  missionary 
Gilij  relates,  that  the  natives,  in  seeking  the  dormant 
Terekai  (land-t«rtoises),  which  lie  buried  In  dry  mud  to 
tLe  depth  of  16  or  17  inches,  are  often  bitten  by  serpents 
suddenly  awakened,  and  which  had  buried  tliemselves  with 
the  tortoises.  An  admirable  observer,  Dr.  Peters,  who 
has  only  just  tetufned  £fom  the  eosHm  coast  of  Africa, 
writes  to  me  as  follows:  "I  could  not  obtain  any  certain 
information  regarding  the  Tenreo  during  my  short  stay 
in  Madagascar,  but  I  am,  on  the  other  hand,  well  aware, 
that  in  the  portion  of  eastern  Africa  where  I  spent  sei-eral 
years,  differeut  epecies  of  tortoises  (Pentonyx  and  Trioniecs) 
i-emain  enclosed  for  months  together,  without  food,  in  the 
parched  and  indurated  ground,  during  tiie  dry  season  of  this 
tropical  country.  The  Lqndosiren  also  remains  motionless 
and  coiled  up  in  the  hardened  earth,  from  May  to  December, 
wherever  the  swamfis  lia(-e  boon  dried  up." 

"We  thus  meet  with  an  enfeeblement  of  certain  vital  Junc- 
tions in  numerous  and  very  different  classes  of  animals,  and, 
what  is  peculiarly  strilciug,  without  the  some  phenomenon  pre- 
senting itself  in  oi^^MUBms  nearly  allied,  end  belonging  to  one 
and  the  some  family,  llie  northern  glutton  (Gulo),  allied  to 
the  badger  (Aleles),  does  not,  like  the  latter,  sleep  during  the 
winter;  whilst,  according  to  Cuvier,  "  a  Myoxus  (Dormouse  of 
Senegal.  Myoxus  Coupcii]  which  had  probably  never  expe- 
rienced a  winter-sleep  in  its  tropical  home,  fell  into  a  state  of 
hj-beniatiou  at  the  beginning  of  winter,  tiio  first  year  it  was 
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brought  to  Europe."  This  enfeeblement  of  the  Titol  functions 
and  vital  activity  passes  through  several  gradations,  accord^ 
ing  as  it  extends  to  the  processes  of  nutrition,  I'espiration  and 
muscular  movement,  or  induces  a  depression  of  the  cerebral 
and  nervous  systems.  The  winter-slcep  of  the  solitary  bear 
and  of  the  badger  is  not  attended  with  rigidity,  and  hence 
the  awakening  of  these  animals  ia  easy,  and,  as  I  irequently 
heard  in  Siberia,  very  dangerous  to  the  hunters  and  countty 
people.  The  recognition  of  the  gradation  and  connec- 
tion of  these  phenomena  lends  us  to  the  so-called  vita  minima 
of  the  microscopic  oi^anisms,  which  occasionally  fall  in  the 
Atlantic  in  showers  of  meteoric  dust,  and  some  of  which  have 
green  ovaries  and  ore  engaged  in  a  self-generating  process. 
UTie  apparent  revivification  of  the  Rotifera  and  of  the  sili- 
ccouB-Bhelled  Infiisoria  is  only  the  renewal  of  long  enfeebled 
vital  functions — a  condition  of  vitality  never  entirely  extin- 
guished, btit  merely  revived  by  excitation.  Physiological 
phenomena  can  only  be  comprehended  by  being  traced, 
through  the  entire  scries  of  analogous  modifications. 

(4)  p.  211—"  Winged  ImecU.'' 

The  finictilication  of  dicccious  plants  was  at  one  time  princi- 
pally ascribed  to  the  agency  of  the  wind.  It  has  been  shown 
by  Kolreuter,  and  also  with  much  ingenuity  by  Sprengel,  that 
bees,  wasps  and  numerous  small  winged  insects,  are  the  main 
agents  in  this  process.  I  use  the  phrase  "main  agents",  since 
I  cannot  regard  it  as  consonant  to  nature  that  iructification 
should  be  impOBsible  without  the  intervention  of  these  insects, 
as  Willdcnow  has  also  fully  shewn.*  On  the  other  hand 
dichogamy,  sap-marks,  {macvla:  indii-antes),  coloured  spots 
indicating  the  presence  of  honey- vessels,  and  fiTictiBcation  by 
insects,  appear  to  be  almost  inseparable  irom  one  another.f 

The  statement  often  repeated  since  Spallanzani,  that  the 
dicBCiouB  common  hemp  (Cannniw  id/im),  which  was  intro- 
duced into  Europe  from  Persia,  bears  ripe  seeds  without  being 
in  the  neighbourhood  of  pollen-luhes,  has  been  entirely 
refuted  by  more  recent  investigations.  When  seeds  have 
been  obtained,  anthers  in  a  rudimentary  state  have  been  found 
near  the  ovarium,  and  these  may  have  been  capable  of  yield- 

•  OrundTUa  der  Krd-uUrhundf.  4te  Aafl.  Beri.  1805.  B.  406— 4J3. 

+  Angnste  de  St.  Hilalro,  iffojia  <fe  Botanize,  1840,  pp.  666-  671. 


iLnraiRATioNS  (5).  phobphokesoence  or  the  ocean.  245 

u)g  some  grains  of  irnctifying  pollen.  Such  hcrmophrodiHtn, 
ia  frequent  in  the  whole  family  of  Urticem,  but  a  singular 
and  hitherto  unoTplained  phenomenon  is  manifested  in  the 
foreing-houses  at  Kew  hy  a  small  New  Holland  shrub,  the 
Cojlebogyne  of  Smith.  This  phancrogamle  plant  brings  forth 
seeds  in  England  without  exhibiting  any  trace  of  male  organs, 
and  without  the  bastard  introduction  of  the  pollen  of  any  other 
plant.  "  A  species  of  Euphorbiaceas,"  (?)  writes  the  distin- 
guiEhed  botanist,  Jussieu,  "  the  Calebngyne.  which,  although 
but  recently  described,  has  been  cultivated  for  many  years 
in  English  conservatories,  has  several  times  borne  seeds, 
which  were  evidently  perfect,  since  the  well-formed  embryos 
they  contained  have  produced  similar  plants.  The  most 
careful  observations  have  hitherto  failed  in  discovering  the 
slightest  trace  of  anthers  or  even  pollen  in  the  flowers, 
which  are  difficious.  No  male  plants  of  this  kind  are  known 
to  exist  in  England.  The  embryo  cannot  therefore  have 
come  from  the  pollen,  which  ia  wholly  deficient,  but  must 
have  been  formed  entirely  in  the  ovule."* 

In  order  to  obtain  a  fresh  and  confirmatory  explanation  of 
this  importiLut  and  iaokted  physiological  phenomenon,  I 
lately  addressed  myself  to  my  young  friend,  Dr.  Joseph 
Hooker,  who  after  having  accompanied  Sir  James  Hobs  in 
his  Antarctic  voyage,  has  now  joined  the  great  Thibeto- 
Ilimalayan  expedition.  Dr.  Hooker  wrote  to  me  as  follows 
fi'om  Alexandna,  at  the  close  of  December,  1647,  prior  to  bis 
embaikation  at  Suez:  "Our  Ccclebogyne  still  flowers  with 
my  father  at  Kew,  as  well  as  in  the  Gardens  of  the  Horti- 
ciJtural  Society.  It  ripens  its  seeds  regularly.  1  have  re- 
peatedly examined  it  with  care,  but  have  never  been  able  to 
discover  a  penetration  of  pollen  utricles  into  the  stigma,  nov 
any  traces  of  their  presence  in  the  latter  or  iu  the  style.  In 
my  herbarium  the  inale  blossoms  are  in  small  catkins." 

(5)  p,  212 — "  Lihe  luminous  stars." 
The  phosphorescence  of  the  ocean  is  one  of  those  splendid 
phenomena  of  nature  which  excite  our  admiration,  even  when 
we  behold  its  recurrence  every  night  for  months  together. 
The  ocean  is  phosphorescent  in  all  zones  of  tlic  earth,  but  ho 
who  has  not  witnessed  the  phenomenon  in  the  tropics,  and 

^  Adrien  de  Jueaicn,  Coiirs  SUmtntaire  de  Botaaique,  1840,  p.  463. 
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especially  in  the  Pacific,  pan  form  but  a  very  imperfect  idea 
<A  the  majesty  of  this  brilliant  spectacle.  Hie  traveller  oa 
board  a  man-of-nar,  when  ploughing  the  foaming  vaves  before 
a  fresh  breeae,  feela  that  he  can  scarcely  aatisfy  himself  with 
gazing  on  the  spectacle  presented  by  the  circling  waves. 
"Wherever  the  ship's  side  rises  above  the  waves,  bluish  or 
reddish  flnmes  seem,  to  flash  lightning-hke  upwards  frcm 
the  keel.  The  appcartuice  presented  in  the  tropical  seaa 
on  a  dark  night  is  indescribably  glorious,  when  sboals  at 
dolphins  arc  seen  sporting  around,  and  cutting  the  foaming 
waves  in  long  and  circling  lines,  gleaming  with  bright  and 
sparkling  light.  In  the  Gulf  of  Cnriaco,  between  Cumans 
and  the  Peninsula  of  Maniquarc!!,  I  have  spent  hours  in 
enjoying  this  spectacle. 

La  Gentil  and  the  elder  Forster  ascribed  these  flames  to 
the  electrical  friction  of  the  water  on  the  vessel  as  it  glides 
forward — an  esplanatioii  that  must,  in  the  present  condition 
of  our  physical  knowledge,  be  regarded  as  untenable.* 

There  arc  probably  few  subjects  of  natural  investigation 
which  have  eicited  so  many  and  such  long- continued  con- 
tentions as  the  phosphorescence  of  sea-water.  All  that  is 
known  witfi  certainty  regarding  this  much  disputed  questicoi 
may  be  reduced  to  the  following  simple  facts.  There  are 
many  luminous  moUuscn  which  possess  the  property  when 
alive  of  emitting  at  will  a  fhtnt  phosphoric  light;  which  is  of 
a  blui.sh  tinge  in  Nergis  noclituca,  Medtina  pelagiea  var.  ff,^ 
and  in  the  pipe-like  Monophora  noeiihiee,  discovered  i» 
Baudin's  espeditioa.J  The  luminosity  of  sea-water  is  in 
part  owing  to  living  light-bearing  animals,  and  in  part  to 
the  oi^anic  fibn»  and  membranes  of  the  same,  when  in  a 
stale  of  deconiposition.  The  first-named  of  these  caused 
of  the  phosphorescence  of  the  ocean  is  undoubtedly  the  most 
common  and  the  most  widely  diffu.'ted.  The  more  actively 
and  the  more  efficiently  that  travellers  engaged  in  the  study 

•  Job.  Heinh.  Foraltr,  Swnrnhmj/en  a«/  seiafr  Iteiae  um  die  Welt, 
1783,  B.  GT  ;  Le  Qentil,  Vagage  dam  let  atera  de  Clade,  1TT3,  t.  i, 
H>.  fl85— 698. 

t  Ftuskssl,  Faava  eegiff'tiaco-arahica,  s.  Descripiionea  aniautlium 
auffi  in  ilinere  oricnlali  obiun'aml,  17!5,  p.  109. 

J  Borj  de  St- Vincent,  Voyage  dani  lea  !le>  ilea  Mer»  it.4/Hgui^ 
ISO*  t,L  p.  107,  pLri. 
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of  nature  hare  learnt  to  employ  p>awerful  microBCopc?,  the 
more  our  Koologicttl  Ryateros  ha^e  been  enriched  by  new  groups 
of  molIuBca  and  infusoria,  whose  property  of  emittiD{{  light 
cither  at  wiU  or  from  external  stimulus  liae  been  recogniited. 

The  himinosity  of  the  sea.  as  for  as  it  depends  ou  living 
oipmiaraa,  is  principally  owing,  amone  zoophytes,  to  the 
Acalephfe  (the  families  of  Meduste  and  Cyanese).  to  some 
MoUuscQ,  and  to  an  innumerable  host  ot  Infuaoria.  Among 
the  emnll  Acalephee  (Sea~nettlcs),  the  ifamnwria  tcintiUant 
presents  us,  as  it  were,  widi  the  gloriota  im^c  of  the  starry 
nrmament  reflected  in  the  surface  of  the  sea.  When  fiiU- 
grown  this  little  creature  scarcely  cqunls  in  size  the  head  of  a 
pin.  The  existence  of  stUceous-shelled  luminous  infusoria 
was  first  shown  by  Hicbaelis  at  Kiel.  He  observed  the 
coruscation  of  the  Peridinium,  (a  ciliated  animalcule.)  of  the 
Cniross-monad  (^Froroerntrvm  micon*),  and  of  a  rotifer, 
which  he  named  Synchata  boltica,*  the  tame  that  Fockc 
subsequently  found  in  the  lagoons  of  Venice.  My  distin- 
guiahed  friend  and  fellow  traveller  in  Siberia,  Ehrenherg, 
succepded  in  keeping  two  luminous  Infiisoria  erf  the  Baltic 
alive  for  nearly  two  months  at  Berlin.  I  examined  ihem 
with  him  in  1832;  and  saw  them  eomsciite  in  a  drc)p  of 
sea-water  on  the  darkened  field  of  the  mieroscope.  When. 
these  luminous  Infusoria  (the  largest  of  which  was  only  ^ 
and  the  smallest  from  -^^o  -^(d  a  Parisian  line  in  length) 
were  exhausted,  and  ceased  to  emit  spoils,  they  would 
renew  their  flashing  on  being  stimulated  by  the  addition  of 
acids  or  by  the  application  of  a  little  alcohol  to  the  sea-water. 

By  repeatedly  filtering  fresh  sea-water,  EhrenbrrR  suc- 
ceeded in  procuring  a  fluid  in  which  a  larjjie  number  of  these 
light- emittrng  animalcules  were  accumulated.!  '^^^as  scute 
oheerrer  has  found  in  the  oi^ins  of  the  Photochnris 
which  give  off  flashes  of  light  (either  voluntarily  or  when 
stimulated),  a  cellular  structure  of  a  gelatinous  character 
iu  the  interior,  and  which  manifests  some  similArity  with 
the  electric  organ  of  the  Gymnotns  and  the  Torpedo. 
"When  the  Photocharis  is  irritated,  in  each  eimis  a 
kindling  and  a  gleaming  of  separate  sparks  may  be  observed, 
which  gradually  increase  and  at  length  illuminate  the 
•  MkihaoliE,  Urhcr  daa  LmMen  der  OtCmf  lei  Kiel,  18S0.  k  IT, 
+  AihtrndlTOigeH  der  AkoH.  der  Wits,  m  BrrUn  mia  d«m  J.  1833, 
a.  807, 1834,  b.  037— 67fi,  1838,  b.  <5,  238. 
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whole  cirrus;  until  the  living  flame  runs  also  over  the 
back  of  this  nereid-hku  animalcule,  making  it  appear  under 
the  luicroseope  like  a  burning  thread  of  sulphur  with  a 
greenish-yellow  light.  In  the  Oceania  (^Thaumanthias)  hvini- 
tphisrica,  the  number  and  position  of  the  sparks  correspond 
accurately,  at  the  thickened  base,  with  the  larger  cirri  or 
organs  which  alternate  with  them,  a  circumstance  that  merits 
special  attention.  The  manifestation  of  this  WTeath  of  fire  is 
an  act  of  vitality,  and  the  whole  development  of  light  an  organiQ 
vital  process,  which  exhibits  itself  in  Infusorial  animals  aa  a 
momentary  spark  of  light,  and  is  repeated  after  short  intervals 

The  luminous  animals  of  the  ocean  appear,  from  these  coa- 
jecturca,  to  prove  the  existence  of  a  magneto  .electric  light- 
generating  vital  process  in  other  classes  of  animals  besides 
fishes,  insects,  moUusca,  and  acalepluc.  Is  the  secretion  of 
the  luminous  fluid  which  is  eflused  in  some  animalcules, 
and  which  continues  to  shine  for  a  long  period  without 
Jvrther  influence  of  the  living  organism  (as,  for  instance,  in  Lam- 
pyrides  and  Elateridea,  in  xke  German  and  Italian  glow-worms, 
and  in  the  South  American  Cueuyo  of  the  sugar-cane),  merely 
the  consequence  of  the  first  electric  discharge,  or  is  it  simply 
dependent  on  chemical  composition  ?  The  luminosity  of  insects 
surrounded  by  air  assuredly  depends  on  physiologicol  causes 
different  from  those  which  give  rise  to  a  luminous  condition 
in  aquatic  animals,  fishes,  Medusec,  and  Infusoria.  The  small 
Infusoria  of  the  ocean,  being  surrounded  by  strata  of  salt- 
water  which  constitutes  a  powerful  conducting  medium,  must 
be  capable  of  an  enormous  electric  tension  of  their  flashing 
organs  to  enable  them  to  shine  so  vividly  in  the  water.  They 
strike  like  the  Torpedo,  the  Gymnotus,  and  the  Electric  Silurus 
of  the  Nile,  through  the  stratum  of  water;  whilst  electric 
fishes  which,  in  connection  with  the  galvanic  circuit,  are 
capable  of  decomposing  water,  and  of  imparting  magnetio 
power  to  steel  needles,  (oa  I  showed  more  than  half  a  century 
ago.t  and  as  John  Da\-y  has  more  recently  confirmed,!)  J^^° 

•  Ehrenberg,  Ueber  dae  Le-achten  dea  M teres,  18B6,  b.110,  IB8,lflO, 
183. 

+  Verauche  iiberdie  gereizle  Miiakel-  und  NfTve.nfaser,  bd.i.a.438 — 
4(1;  Bee  also  Oba.  de  Zoologie  et  d:Analiimie  comparts,  vol.  1.  p.  8*. 

%  Philosophical  Tramaclione  for  the  year  1834,  part  iL  pp.  645— 
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no  indicntdons  of  electricity  through  the  smaUest  intervening 

stratum  of  flame. 

The  considerations  which  we  have  here  developed  render  it 
probable  that  one  and  the  some  process  opetutoH,  alike  iu  the 
Bmalleet  living  organisms  invisible  to  the  nrtkcd  eye,  in  the 
contests  of  the  serpent-like  Gvronoti,  in  the  flashing  luininona 
InfuaoriiL  which  import  sueh  glorious  brilliancy  to  the  phospho- 
reecence  of  the  sea,  in  the  thunder- cloud  and  in  the  terrestrial 
or  polar  light  (the  silent  magnetic  flashes),  which,  caused 
by  an  increased  tension  of  the  interior  of  the  earth,  are 
announced,  for  some  liours  previously,  by  the  sudden  variations 
of  the  magnelie  needle.* 

Sometimes  one  cannot,  even  with  high  magnifying  powers, 
discover  any  animalcules  in  the  luminous  water;  and  yet, 
wherever  a  vrave  breaks  in  foam  against  a  hard  body,  and, 
indeed,  wherever  water  is  violently  ogitated,  flashes  of  light 
become  visible.  The  cause  of  this  phenomenon  depends 
probably  on  the  decomposing  fibres  of  dead  MoUusca,  which 
arc  diflused  in  the  greatest  abundance  throughout  the  water. 
If  this  luminous  water  be  filtered  through  finely  woven  cloths, 
the  fibres  and  membranes  appeitr  like  separate  luminous 
points.  When  we  bathed  at  Cumana,  in  the  gulf  of  Cariaco, 
and  walked  naked  on  the  solitary  beach  in  the  beautiful 
evening  air,  parts  of  onr  bodies  remained  luminous  from  the 
bright  fibres  and  organic  membranes  which  adhered  to  the 
skin,  nor  did  they  lose  this  light  for  some  minutes.  If  we 
consider  the  enormous  quantity  of  MoDuaca  which  animate 
all  tropical  seas,  we  can  hardly  wonder  that  sea-water  should 
be  luminous,  even  where  no  fibres  can  be  visibly  separated 
from  it.  From  the  endless  subdivision  of  the  masses  of  dead 
JDayysm  and  Medusa  the  whole  ocean  may,  in  fact,  bo 
regarded  as  a  fluid  containing  gelatine,  and,  as  such,  luminous 
and  of  a  nauseous  taste ;  unfit  for  the  use  of  man,  but  capable 
of  afibrding  nourishment  to  many  species  of  fish.  On  rubbing 
a  board  with  a  portion  of  the  Metlwsa  hyaocdla,  the  surface  thua 
rubbed  recovers  its  phosphorescence  when  friction  is  applied 
by  means  of  the  dry  finger.  During  my  voyage  to  South 
America  T  occasionally  placed  a  Medusa  on  a  tin  plate,  and  I 
then  observed  that  if  I  struck  the  plate  with  another  metallic 

*  See  mj  lotlcr  to  the  editor  of  the  Annaltn  der  Phytik  tatd 
ditmie,  l)d.  mvii.  1638,  g.  242—244. 
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substance  tlie  slightest  vibrations  of  the  tin  were  sufficient  to 
cause  the  animal  to  cm  it  light.  How  do  the  blow  and  the  vibra- 
tiong  here  act?  Is  the  temperature  momentarily  augmented, 
«  are  new  suriar^es  pri?scnted?  or,  again,  does  some  gaseous 
matter  such  as  phosphnrettcd  hydrogen,  exude  in  consequenee 
of  this  impulse,  and  burn  when  it  comes  in  contoet  with  the 
ox^en  of  the  atraoR[iherc,  or  with  that  dissolved  in  the  sea- 
water,  and  by  which  the  respiration  of  the  Mollusca  is  main' 
tained?  This  light-exciting  effect  of  the  blow  is  most  remark- 
able in  a  cross  or  sugar-loaf  sea,  {mer  clapotease^^  where  the 
-waves,  clashing  from  opposite  directions,  rise  in  a  conical  form. 

I  have  seen  the  ocean,  in  the  tropics,  Inminous  in  the  most 
oppoeite  kinds  of  weather,  but  moat  strongly  so  before  a 
storm,  or  in  a  sultry  and  hazy  atmosphere  with  thick  clouds. 
Heat  and  cold  appear  to  exercise  but  little  influence  on  this 
phenomenon,  for,  on  the  Bank  of  Newfoundland,  the  phos- 
phorescence is  frequently  very  brilliant  in  the  severest 
winter.  Occasionally,  too,  the  sea  will  be  highly  Inminous 
one  night,  and  not  at  all  so  on  the  following,  notwithstanding 
an  apparent  identity  of  externa)  conditions.  Does  the  atmo- 
sphere &vour  this  development  of  light?  ot  do  all  the  dif- 
ferences observed  daring  this  phenomenon  depend  on  the 
accidental  circumstance  of  the  sea  being  more  or  less  impreg- 
nated, in  some  parts,  with  the  gelatinous  portions  of  mol- 
lusca? Perhaps  these  phosphorescent  social  animalcules  only- 
rise  to  the  snrface  under  certain  conditions  of  the  atmosphere. 
It  has  been  asked,  why  our  fresh-water  swamps  which  are 
filled  with  polyps  are  not  phosphorescent.  It  would  appear 
that,  both  in  animals  and  plants,  a  peculiar  mixture  of 
organic  particles  favours  this  development  of  light ;  thus,  for 
instance,  the  wood  of  the  wiUow  ia  more  frequently  found  to 
be  luminous  than  that  of  the  oak.  In  England,  salt-water 
has  been  rendered  luminous  by  mixing  herring-briue  with 
it ;  indeed,  it  will  be  easy  for  any  one  to  convince  himself  by 
galvanic  experiments,  that  the  luminosity  of  living  animaU 
depends  on  nervous  irritation.  I  have  observed  strong  phoe- 
phorescence  emitted  from  a  dying  Ela/cr  noctilnctu,  on  touch- 
ing the  ganghoD  of  its  fore  leg  with  zinc  and  silver.  MedusH 
also  occasionally  emit  &  stronger  light  at  the  moment  the 
galvanic  circuit  is  completed.* 

■"  Humboldt,  Jtelat.  kUt,,  t.  i.  pp.  79,  533.    Bespecting  the  wonder- 
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(6)  p.  213 — "  niiifh  inhabilt  Ihe  Imtji  of  the  Ratltcsnake  of 
tht  tropic*'' 
The  animal  wliicb  I  fonneTly  named  an  Echtnorhynchui.  nnil 
to  which  I  even  applied  the  term  PorocepAatus,  appc-arB.  on  a 
closer  inspection,  according  to  Rudolphi's  bettor  grounded 
opinion,  to  belong  to  tbe  division  of  Ptniattoma-*  It  a 
found  in  the  abdominal  cavity  and  the  wide-celted  lungn  of  tt 
Bpccies  of  C'rotalus,  which,  in  Cuniana,  occasionally  in&sta 
even  the  interior  of  houBea,  and  preys  on  mice.  The  Atcaris 
lumSrici\  lives  beneath  the  skin  of  the  common  cnrtb-worm, 
and  is  the  smallest  of  all  the  specie?  of  ABcaria.  Leacuphra 
nodu/a/a,  Gleichen's  pearl  oniinalcule,  has  been  observed  by 
Otto  Friedrich  Miiller  iu  the  interior  of  the  reddish  .Vaia  lU- 
toralis.X  It  is  probable  that  Iheee  microscopic  animals  are. 
in  their  turn,  inhabited  by  others.  All  are  surrounded  by  air, 
deficient  in  osygcn,  and  co[aousIy  chained  with  hydrogen  and 
carbonic  aotd.  It  is  extremely  doubtful  whether  any  animal 
could  eTiist  in  pure  nitrogeti,  allhouch  such  an  opinion  did, 
formerly  indeed,  seem  warranted  wiUi  reference  to  Fischer's 

GstklKola  farvmii,  giEce.  according  to  Fonrcroy's  exiwri- 
ments,  the  swimming-bladder  of  fish  was  presumed  to  contain 
air  wholly  devoid  of  oxygen.  But  the  experiments  made 
by  Erman,  and  confirmed  by  myself,  prove  that  the 
Bwlmmine-blodder  of  freeh.water  fish  never  contains  pure 
nitrogen. f  In  sea  fiah  as  much  as  0'80  porta  of  oxj-gcn  have 
been  found,  while,  according  to  Biot's  views,  the  purity  of  the 
air  depends  on  the  deptb  at  which  the  fishes  Uve.l| 

(7)  p.  214 — "  The  imited  LilKophgtes:' 

According  to  Linnicua  and  Ellis  the  calcareous  Zoophytes, 
(among  which  Madrepores,  Mcandrinte,  Astrteo;,  and  Pocil- 
iol  developmGnt  of  maes  txA  power  of  incnupe  ia  the  Infiwoiial  aoinal- 
cules,  see  Ehrenberg,  /fyiuL,  s.  xiii.  291  imil  512.  "  The  galaij  of  lh« 
smKllest  oreaulBniB,"  he  BajB,  "  paaneB  through  the  genera  Moiiaa  (where 
they  are  ofleu  only  j,,\,;  of  a  line).  Vibrio,  and  Bauteriimi,"  (n.  lii.  2*4.) 

•  Radolphi,  Eidozoonm  Syttoptia,  pp.  134.  43*. 

t  Bee  GSun'a  Einfftvuidcaranmr,  tak  it.  Gg.  10. 

j  Muller,  Zotilogla  ttaniat,  Fmo.  u.  tab.  buts.  a— o. 

%  Humboldt  et  ProventaJ,  Swr  Iu  reepii-ation  iie»  Poi 
^Oba.  rfe  Zoologie,  vol.  ii.  pp.  194— 21C 

n  MSmoirts  tk  Phyniiue  et  (It  CTiii 
i.  180T,  pp.  252—281. 
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loporee  especially  produce  mural  coral-reefs,)  are  inhabited 
and  invested  by  animalcides,  which  were  long  supposed  to 
be  allied  to  the  Nereids  belonging  to  Cuvier's  Annelida 
(jointed  worms).  The  anatomy  of  these  gelatinous  animalcules 
has  been  made  known  by  the  acute  and  comprehensive  re- 
searches of  Cavolini,  Savigny,  and  Ehrenberg.  We  have 
learned  that,  in  order  to  understand  the  whole  organism  of  the 
(so-called)  rock-building  animals,  we  must  not  consider  the 
scaffolding  which  remains  after  their  death,  namely,  the  layers 
of  lime  formed  into  delicate  lamellse  by  a  vital  function  of 
secretion,  as  foreign  to  the  soft  membranes  of  the  food- 
receiving  animal. 

Besides  our  increased  knowledge  of  the  wonderfid  for- 
mation of  the  living  coral-stocks,  a  more  correct  view  has 
gradually  gained  ground  respectiiig  the  extensive  influence 
which  the  coral  world  has  exercised  on  the  appearance  of  low 
island  groups  above  the  level  of  the  sea,  on  the  migration  of 
land-plants,  and  the  successive  extension  of  the  domain  of  the 
Floras,  and,  indeed,  in  some  parts  of  the  ocean,  on  the  distri- 
bution of  the  human  race  and  of  languages. 

As  minute  social  organisms  the  corals  play  an  import- 
ant part  in  the  general  economy  of  nature,  although  they  do 
not,  as  people  began  to  believe  after  Capt.  Cook's  voyages  of 
discovery,  build  up  islands  or  enlarge  continents  from  almost 
unfathomable  depths  of  the  ocean.  They  excite  the  liveliest 
interest,  whether  regarded  as  physiological  objects,  and  as 
illustrating  the  various  gradations  of  animal  form,  or  in  con- 
nection with  the  geography  of  plants,  and  the  geognostic 
relations  of  the  earth's  crust.  According  to  the  comprehen- 
sive views  of  Leopold  von  Buch,  the  whole  Jura-formation 
consists  of  "  large  elevated  coral-banks  of  the  ancient  world, 
surrounding  at  a  certain  distance  the  old  mountain  chains." 

According  to  Ehrenberg' s  classification,*  coral-animals,  (in 
English  works  often  incorrectly  termed  coral-insects,)  are 
separable  into  the  monostomous  Anthozoa,  which  are  either 
free  and  with  the  power  of  detaching  themselves,  as  AnimaU 
corals;  or  are  attached  in  the  manner  of  plants,  as  Phyto-corals, 
To  the  first  order  (Zoocorallia)  belong  the  Hydras  or  Arm- 
polyps  of  Trembley,   the  Actiniae,   radiant  with  the   most 

*  Abhandlungen  der  Ahad,  der  Wiss.  zu  Berlin^  aita  dem  J,  1832, 
fi.  393—432. 
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Splendid  colours,  and  the  mush  room-corals;  and  to  the  nccond 
order  belong  the  Madrepores,  the  AstrtBte,  and  the  Ocellin^. 
The  Polyps  of  the  Becond  order  are  those  which  from  their 
cellular,  wave-resisting,  wnll-worka  aro  the  principal  subject 
of  this  illustration.  The  wall-work  is  composed  of  the  aggre- 
gate of  the  coral -trunkg,  which,  however,  do  not  suddenly  lose 
their  combined  vitality,  like  a  dead  forest  tree. 

Every  coral-trunk  arises  by  a  process  of  gemmation  in  ac- 
cordance with  certain  laws,  and  forms  ono  complete  structure, 
each  portion  being  formed  by  a  great  number  of  organically 
distinct  individual  animals.  In  the  growpofPhyto-corals  these 
cannot  separate  themselves  spontaneously,  but  remain  united 
with  one  another  by  lameliie  of  carbonate  of  lime.  Henco 
each  coral-trunk  by  no  means  possesses  a  central  point  of 
common  vitality.*  The  propagation  of  coral-animals,  accord- 
ing to  the  difference  of  the  orders,  is  by  eggs,  spontaneous 
division  or  gemmation.  This  last  kind  of  propagation 
presents  the  greatest  variety  of  forms  in  the  dcTclopmcnt  of 
individuals. 

The  Coral-reefs  (or,  as  Dioscoridcs  designates  them,  sea- 
plants,  a  forest  of  Btony-trees,  Lithodentoi),  arc  of  three 
kinds ;  namely,  Coaat-reefi,  (shore-reefs,  fringing-rcefs),  which 
are  directly  connected  with  continental  01  insular  coasts,  as 
on  the  north-east  coast  of  New  Holland,  between  Sandy  Cape 
and  the  dreaded  Torres  Straits,  and  almost  all  the  coral-banlu 
of  the  Red  8ea  examined  for  eighteen  months  by  Ehrenberg 
andHemprich;  Iiland'turrounding  re«/i  (barrier-reefs,  encir- 
cling-recfs),  as  at  Vanikoro  in  the  sm^  archipelago  of  Santa 
Cruz,  north  of  the  New  Hebrides,  and  at  Puynipctc,  one  of 
the  Caroltnas ;  and  CoraUbanks  surrounding  lagooni  (Atolls  or 
Lagoon-islands).  I'his  very  natural  division  and  nomencla- 
claturc  have  been  introduced  by  Charles  Darwin,  and  aro 
most  intimately  connected  with  the  very  ingenious  explana- 
tion which  this  intellectual  naturalist  has  given  of  the  gradual 
origin  of  these  wonderful  forms.  While,  on  the  one  hand, 
Cavoiini,  Ehrenberg,  and  Savigny  have  completed  the  scientific 
anatomical  knowledge  of  the  organization  of  coral -animals,  on 
the  other,  the  gcographicnl  and  geological  relations  of  corol- 
islnnds  hare  been  investigated,  first  by  Reinhold  ond  George 
Forster  in  Cook's  second  voyage,  ond  then,  after  a  long 
*  Ehrenberg,  Op.  cic,  a.  US. 
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interval,  by  ChaniisEO,  Peroiv,  Quoy  and  Gaimard,  Hinders, 
Liitke,  Beechey,  Danvic,  dUrvilie,  and  Loldn. 

The  coral-animalB  and  their  etony  cellular  eciiffijldiDgs  be- 
long, for  the  most  part,  to  the  wnna  tropical  seas;  and  the 
reefe  occur  most  frequently  in  the  Southern  Hemisphere. 
"Hiua  we  find  the  AtoUs  or  Lagoon  Islands  crowded  together 
in  the  so-called  coral-sea  between  the  north-east  coast  of  New 
Holland,  New  Caledonia,  Solomon's  Islands,  and  the  Lioitisiade 
Archipelago;  in  the  group  of  the  Low  Islands  (Low  Archi- 
pelago), eighty  in  number;  in  the  Fidji,  Ellice,  and  Gilbert 
Islands;  and  in  the  Indian  Ocean,  north-east  of  Madagascar, 
under  the  name  of  the  Atoll  group  of  Saya  de  Malba. 

The  great  Chagos  Bank,  whose  structure  and  dead  coral- 
trunks  ha.ve  been  thoroughly  iavestigated  by  Captains  Moresby 
and  Powell,  is  the  more  interesting  to  us,  because  we  may 
regard  it  aa  a  prolongation  of  the  more  northern  Laccadivc  and 
Maldive  Islands.  I  have  previously  directed  attention  in  ano- 
ther work*  to  the  importance  of  the  order  of  succession  of  the 
Atolls,  which  arc  exactly  in  the  direction  of  a  meridian  as  far 
as  7"  south  lat,  in  reference  to  the  general  mountain  system, 
fUkd  the  form  of  the  earth's  surfece,  in  Central  Asia.  The 
meridian-chains,  which  mark  the  intersection  of  many  moun- 
tain-s^wtems  running  from  east  to  west  at  the  great  bend  of 
the  TTjibttion  river  Tzang-bo,  correspond  with  the  great 
meridian  mountain  rampart  of  the  Ghauts  and  of  the  more 
northern  Bolor  in  fiirther  or  trans-Gangetic  India,  Here  lie 
the  parallel  chains  of  Cochin  China,  Siam,  and  Jilolacea,  as  well 
as  those  of  Ava  and  Arracan,  which,  after  courses  of  unequal 
length,  all  terminate  in  the  gulfe  of  Slam,  Slnrtaban.  and 
BengaL  The  bay  of  Bengal  appears  like  an  arrested  effort  of 
nature  to  produce  an  inland  sea.  A  deep  inbreak  of  the 
waters,  between  the  simple  western  system  of  tlie  Ghauts,  and 
tiie  very  complex  eastern  trans-Gangetic  system,  has  swal- 
lowed up  a  great  part  of  the  eastern  lowlands,  but  met  with 
an  impediment  not  so  easily  overcome  in  the  early  existing 
and  extensive  table-land  of  Mysore. 

An  oceanic  inbreak  of  this   nature  has  given  rise  to  tw» 

almost   pyramidal   peninsulas  of  very  different   length   and 

narrowness;  and  the  prolongation  of  two  opposing  meridian 

systems,  the  mountain  system  of  Malacca  in  the  east,  and  the 

•  AsU  cenlrale,  1  L  p.  219. 
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Ghauts  of  Malabar  in  tbe  west,  mimifests  iteelf  in  sufamoriiic, 
Bj-nuntitrical  scries  of  islands,  on  the  one  side  in  the  Andaman 
aTid  Nicobar  Islands,  which  are  poor  in  conds,  and  on  the 
other  in  throe  long-extended  archipelagos  of  Atolis— the 
Laccadires,  the  iluldives,  and  Chagos.  The  last,  called  by 
miirincrs  the  Ch^^  Bank,  forma  a  lagoon,  belt«d  by  a 
narrow,  mid  already  much  broken  coral-reef.  Thf  length  of 
this  likgoon  is  88,  and  iU  breadth  T2  miles.  'Whilst  the 
enclosed  lagoon  is  only  from  17  to  40  fathoms  deep,  bottom 
Iras  scarcely  found  at  a  depth  of  210  fathoms  at  a  small 
distance  irom  the  outer  margin  of  the  coral  wall,  which 
appears  to  be  now  sinking.**  At  the  coral-lagoon,  known  as 
Keeling- Atoll,  south  of  Sumatra,  Captain  Fitx-Roy  stntes, 
that  at  only  2000  yards  from  the  reef,  no  soundings  were 
found  with  7200  feet  of  lini.'. 

"  The  forms  of  eoral,  which  in  the  Red  Sen  rise  in  thick  wall- 
Uke  mosecB,  arc  MteandriniB,  ARtrtcte,  Fbtio,  Madrepores 
(Pontes),  Pocillopora  (Hempriehii),  Millepores,  and  Hctero- 
poroa.  The  tatter  are  among  the  most  maaaive,  although  they 
are  branched.  The  deepest  coral  trunks,  which  magnified  by 
the  refraction  of  light,  appear  to  the  eye  toreeemble  the  dome 
of  a  cathedral,  belong,  as  far  as  could  be  determined,  to  Mican- 
drinse  and  AatnE*D.''f  A  distinction  must  be  made  between 
sicgle  and  in  part  free  polyp-trunks,  and  those  which  form 
wall-like  rocks. 

If  the  accumulation  of  building  polyp-trunks  in  some 
regions  is  so  striking,  it  is  no  less  astoni^ung  to  observe  the 
perfect  absence  of  theso  structures  in  other  and  often  adjacent 
regions.  Their  presence  or  absence  must  be  determined  hy 
certain,  still  uninvestigated,  relations  of  currents,  hy  the  par- 
tial temperature  of  the  water,  and  by  the  abundance  or  defi- 
ciency of  nutriment.  That  certain  delicate-branched  corals, 
M'ith  less  calcareous  deposition  ou  the  side  opposite  to  tho 
mouth,  prefer  the  stillness  of  the  interior  lagoons,  is  not  to 
be  denied;  but  this  preference  for  still  water  must  not, 
as  has  too  often  happened.^:  be  regarded  as  a  peculiarity  of 
the  whole  class  of  these  animals.  According  to  tbe  expe- 
riences of  Ehrenhci^  and  Chamisso  in  the  Red  Sea  and  in 

•  Darwin,  SfriMfureo/COraifls^ft,  pp.  SB,  311,  and  183. 

t  Ehraaberg'a  Mawnxripl  Wotet. 

t  Annalea  rf«  ScUiuxi  nalurelUi,  t.  vi.,  ]  835,  p.  277. 
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Qxe  Marslmll  Islands,  which  abound  in  AtoUs  and  lie  east 
of  the  Caroline  iBlanda,  and  accoi-ding  to  the  obserrationa  of 
Captaina  Bird  Allen  and  Moresby  in  the  West  Indies  and  in 
the  Maldives,  we  find  that  living  Madrepores,  Millepores, 
AstriDas,  and  Mteandrinoa,  can  support  "a  tremendous  surf;"* 
and  indeed  seem  to  prefer  loculitips  the  most  exposed  to  the 
action  of  storms.  The  vital  forces  of  the  organiBin  regulating 
the  eelluiar  structure,  which  with  age  acquires  a  rocky 
hardness,  resist  most  fiiumphantly  the  mechanical  forces, — 
the  shock  of  moving  waters. 

In  the  Soutli  Pacific  there  is  a  perfect  absence  of  coral- 
reefs  at  the  Galapagos  and  along  the  whole  of  the  west  coast 
of  the  New  Continent,  notwithstanding  their  vicinity  to  the 
numerous  Atolls  of  the  Low  Islands,  and  the  Archipelago  of 
Mendaiia  or  the  Marquesas.  It  is  true  that  the  current  of  the 
South  Pacific,  which  washes  the  coasts  of  Chili  and  Peru,  (and 
whose  low  temperature  I  observed  in  the  year  1802,)  ia  only 
60°.!  Fahr.,  while  the  undisturbed  water  at  the  sides  of  fbe 
cold  current  is  from  Sl'.S  to  SS".?  Fahr.  at  Punta  Parima, 
where  it  deflects  to  the  west.  Moreover  at  the  Galapagos 
there  are  email  currents  between  the  islands,  having  a  tempera- 
ture of  only  58°. 3  Fahr.  But  this  lower  temperatiure  does  not 
prevail  further  northwards  along  the  coasts  of  the  Pacific 
from  Guayaquil  to  Guatimala  and  Mexico,  neither  does  it 
prevail  in  the  Cape  de  Verd  Islands,  on  the  whole  west  coast 
of  Africa,  or  at  the  small  islands  of  St.  Paul,  St.  Helena, 
Ascension,  and  San  Fernando  Noronha;  yet  in  none  of  these 
are  there  coral-reefs. 

If  this  absence  of  reefs  characterises  the  toestern  coasts  of 
America,  Africa,  and  New  Holland,  they  are,  on  the  other 
hand,  of  frequent  occurrence  on  the  eastern  coastB  of  tropical 
America,  on  the  African  coast  of  Zanzibar,  and  on  the  soudiern 
coast  of  New  South  Wales.  The  best  opportimities  I  have 
enjoyed  for  personally  examining  coral  Imnks  have  been  in. 
the  Gulf  of  Mexico,  and  south  of  the  Island  of  Cuba,  in  the 
so-called  "Gardens  of  the  King  and  Queen"  {Jardines  y 
Jardinillos  del  Rey  y  de  la  R^na).  It  was  Chi'istopher 
Columbus  himself  who,  on  his  second  voyage,  ia  May,  149i, 
gave  this  name  to  this  little  group  of  islands,  because  from 
the  pleasant  association  of  the  silver-leaved  arborescent  Tour- 
•  Darwin,  Coral  Re^a,  p.  63—85. 
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mefortia  gnaplioloidcs,  of  flowering  species  of  Dolichos,  of 
Avicennia  iiitida,  and  mangroTe-tiiickcts  (Kbizophora),  the 
coral -islands  formed  as  it  were  an  Eirchipelogo  of  flonting 
gardens.  ''Son  Cayos  verdes  y  graciosos  Uenoi  de  arboledas," 
says  the  admiral.  On  my  voyage  from  Batabano  to  Trinidad 
de  Cuba,  I  remained  for  Beveral  days  in  these  gardens,  whioh 
lie  to  the  cast  of  the  great  Isle  of  Fines,  abounding  in  Bmbo- 
gany,  for  the  purpose  of  determining  the  longitude  of  the 
different  Cayos. 

The  Cayos  Flamenco,  JSonilo,  de  Diego  Perei.,  and  de  . 
Piedras,  are  coral  islands,  rising  only  from  8  to  15  inches 
above  the  level  of  the  sea.  The  upper  edge  of  the  reef 
does  not  consist  merely  of  dead  polyp-trunks,  but  ia  rather 
formed  of  a  true  conglomerate,  in  which  angular  ]>ieccB  of 
coral,  lying  in  various  directions,  are  embedded  in  a  cement 
composed  of  granules  of  quartz.  Ia  Cayo  de  Piedras  I  saw 
such  embedded  masses  of  coral,  some  of  them  measuring 
upwards  of  three  cubic  feet.  ScveraJ  of  the  West  Indian 
smaller  coral  islands  have  fresh  water,  a  phenomenon 
which  merits  a  careful  inveatipition  wherever  it  occurs  (as  for 
instance  near  Badak  in  the  South  Sea),*  since  it  has  some- 
times been  ascribed  to  hydrostatic  pressure,  acting  from  a 
distant  co:ist  (as  in  Venice,  and  in  the  Bay  of  Xagua,  east  of 
Batabano),  and  sometimes  to  the  filtration  of  rain-watcr.f 

The  living  gelatinous  covering  of  the  calcareous  fabric 
of  the  coral-trunks  attracts  fishes  and  even  turtles  in 
search  of  food.  In  the  time  of  Columbus  the  now  desolate 
district  of  the  Jardinea  del  Key  was  animated  by  a  singular 
branch  of  industir  pursued  by  the  inhabitants  of  the  sea- 
coasts  of  Cuba,  who  availed  themselves  of  a  little  fish,  the 
Remora,  or  sucking-fish  (the  so-calicd  Ship-holder),  probably 
the  Echeneis  naucrates,  for  catching  turtles.  A  long  and 
strong  line,  made  of  the  fibres  of  the  palm,  was  attached 
to  the  tail  of  the  fish.  The  Bcmora  (called  in  Spanish 
Jiet-es,  or  reversed,  because  at  iirst  sight  the  back  and 
abdomen  might  easily  bo  mistaken  for  each  other),  attaches 
itscK  by  suction  to  the  turtle  throagh  the  indented  and 
moveable  cartilaginous  plates  of  the  upper  eIicU  that  covers 

•  Chamisso,  in  Kolselmea  Eid:h.ckuvggreUe,  bd.  iii.,  B.  108. 

t  Bee  my  Ettai  Folitiqae  eur  t'lte  lie  Cuba,  t,  ii.  p.  137. 
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the  head.  The  Remora.  sayB  Columbus,  irould  mther  ]«t 
itself  be  lorn  to  pieces  than  relinquish  its  prey,  and  the  little 
fish  atid  the  turtle  are  thus  drawn  out  of  the  water  together. 
"Nostmtes,"  says  Martin  Anghiera,  the  learned  secretary  of 
Charles  V,  "piseem  Reversum  appellant,  quod  versus  venalui", 
Non  aliter  ac  uos  canibtis  gallicis  per  cequora  campi  leporeB 
iftsectamur,  illi  (ineolsD  Cubte  insulse)  venatorio  piece  pisce» 
alios  capiebant.'"*  We  leam  from  Dampier  and  Commerson, 
that  this  artifice  of  employing  a  sucliing-fish  to  cateh  othel' 
fishes  is  very  common  on  the  eastern  coasts  of  Afric^t,  near 
Cape  Natal  and  Mozambique,  as  well  as  on  the  island  of 
Madagascar.!  -^  acquaintance  with  the  habits  of  animals. 
and  the  same  necessities,  lead  to  similar  artifices  and  modes  of 
capture  amongst  tribes  haWng  no  connection  with  one  another. 

Although,  aa  we  have  already  remarked,  the  actual  scat  of 
the  Lithophytes  who  build  calcareous  walls,  lies  within  a  zone 
estendingfTom22to24degreesoneither  side  of  the  equator,  yet 
coral-reefs,  favoured,  it  is  supposed,  by  the  warm  Gulf  Stream, 
are  met  with  around  the  Bermudas  m  32°  23'  !at.,  and  these 
have  been  admirably  described  by  Lieutenant  Nelapii.  J  Jn  the 
southern  hemisphere  corals  (Millepores  and  CcUepores)  are 
found  singly  as  far  as  Chiloe  and  even  to  the  Chonos- Archi- 
pelago and  Tierra  del  Fuego,  in  53"  lat.,  while  Retepore« 
have  even  been  found  as  iar  as  72^"  lat. 

Since  (iaptain  Cook's  second  voyage,  the  hypothesis 
advanced  by  him  as  well  as  by  Reinhold  and  George  Forstefv 
that  the  flat  coral  islands  of  the  South  Pacific  have  been  built 
up  by  living  agents  from  the  depths  of  the  sea's  bottom,  ba> 
found  numerous  advocates.  The  distinguished  naturalistB 
Quoy  and  Gaimard,  who  accompanied  Captain  Freycinet  on 
his  voyage  of  circumnavigation  ia  the  frigate  "  Uranic,"  were 
the  first  who  expressed  themselves,  in  1823,  with  much  free- 
dom agaiiiBt  the  views  advanced  by  the  two  Forsters  (father 
and  son),  by  Flinders,   and   Peron.§      "In    directing    the 

•  Fetr.  Martjr,  Oceanica,  1633,  Doo.  1,  p.  9;  Gomara,  Hisl.  da  tos 
Tndioi.  1653,  fol.  liv. 

■^  LM^pSde,  Hid.  nal.  dea  Poiaaonn,  t.  i.  p.  55, 

j  Tranaactioiu  o/tlie  Geological  Son.,  2nd  Ser.  toI.  t.  P.  1,  1837, 
p.  103. 

g  A  niiulee  de»  Sciences  naturelUs,  t.  vi.,  IS25,  p.  273. 
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attention  of  naturalists  to  coral- animalculcN,"  they  say,  "wb 
hope  to  be  able  to  prove  that  all  wliich  has  hvcn  hitherto 
affirmed  or  believed  up  lo  the  present  time,  regarding  the 
immense  structures  they  are  capable  of  raising,  is  for  the 
most  part  inexact,  and  in  all  cat«8  very  greatly  exa^erated. 
'We  are  rathei  of  opinion  that  coral- animalcules,  instead  of 
rearing  perpendieiUar  -walls  from  the  depUiB  of  the  Ocean,  only 
form  strata  or  incrustrations  of  some  few  toises  in  thick- 
ness.'' Quoy  and  Gaimord  (p.  289)  have  also  expressed  an 
opinion,  that  Atolls  (coral  walls  inclosing  n  lagoon)  owe 
their  origin  to  submarine  volcanic  craters.  They  have 
undoubtedly  underrated  the  depth  at  which  animals  who 
construct  coral-reefs  (as  for  example  the  Astnea)  can  exist,  as 
they  place  the  extreme  limits  at  from  26  to  32  feet  below 
the  level  of  the  sea.  Charles  Darwin,  a  uituralist,  who 
has  known  how  to  enhance  the  value  of  bis  own  observH- 
tions  by  a  comparison  with  those  of  others  in  many  part*  of 
the  world,  places  the  region  of  living  coral-animals  at  a  depth 
of  20  or  30  fathoms,*  which  corresponds  with  that  in  which 
Professor  Edward  Forbes  fotmd  the  greatest  number  of  comis 
in  the  .^gean  Sea,  This  is  Professor  Forbes's  fourth  region 
of  roorinc-aniraala,  as  given  in  his  ingenious  memoir  on  the 
Provinces  of  Depth,  and  the  geographical  distribution  of  Mol- 
lusca  at  perpendicular  distances  from  the  surface. t  It  would 
appear,  however,  that  Ihc  deptli  at  which  corals  live  is  very 
different  in  the  different  species,  especially  in  the  more 
delicate  ones  which  do  not  form  such  considerable  struc- 

8ir  Jamea  EoBS,  in  his  Antarctic  expedition,  brought  up 
corals  from  a  great  depth  with  the  lead ;  and  these  he  remitted 
for  accurate  examination  to  Mr.  Stokes  and  Professor  Forbes. 
Westward  of  Victoria  Irfind,  in  the  neighbourhood  of  tlio 
Coulman  Island,  in  72°  31'  south  lat..  and  at  a  depth  of 
270  fathoms,  Retepora  celluloaa,  a  Homera,  and  Prymnoa 
Hossii,  (the  latter  very  similar  to  a  species  common  to  the 
coasts    of  Norway,)    were    found   alive   and   in   a  perfectly 
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fresh  condition.*  In  the  far  north  too,  the  Greenland 
Umbnllaria  Grienlandica  has  been  brought  up  a]ive  by 
whale  fishers  from  a  depth,  of  236  (athoma.'l"  The  Harae 
relation  between  epecies  and  locality  is  met  with  among 
sponges,  which  however  are  now  regarded  aa  belonging  more 
to  plants  than  to  zoophytes.  On  the  shores  of  Asia  Minor, 
the  common  marine  sponge  is  brought  up  from  depths  varying 
from  5  to  3D  fathoms,  although  one  very  small  species  of  tbe 
same  genus  is  only  found  at  a  depth  of  at  least  180  fiithoms.  J 
It  is  difficuH  to  divine  what  hinders  the  Astrffias,  Madreporee, 
Mseandrinas,  and  the  whole  group  of  tropical  phyto-corala, 
which  are  capable  of  constructing  large  cellular  calcareous 
walla,  from  living  in  very  deep  strata  of  water.  The  decrease 
of  temperature  is  very  gradual,  the  diminution  of  light  nearly 
the  Game,  and  the  existence  of  numerous  Infuxoria  at  great 
depths  of  the  Ocean  proves  that  there  cannot  here  be  any 
deficiency  of  food  for  polyps. 

In  opposition  to  the  hitherto  generally  adopted  opiniou 
respecting  the  absence  of  all  organisims  and  living  creatures 
in  tlie  Dead  Sea,  it  is  worthy  of  notice  that  my  friend  and 
fellow-laboiu;er,  M.  Valenciennes,  has  received,  through  the 
Martjuis  Charles  de  I'Escalopier,  and  through  the  Frencli 
Consul  Botta,  beautifiil  specimens  of  Porites  elongata  from, 
the  Dead  Sea.  This  fact  is  the  more  interesting,  because  this 
species  is  not  found  in  the  Mediterranean,  but  only  in  the  Red- 
Sea,  which,  according  to  Valenciennes,  has  but  few  orgonisow 
in  common  with  the  Mediterranean.  Aa  a  sea-fish,  a  species 
of  Pleuronectcs,  advances  far  into  the  interior  of  France,  and 
accustoms  itself  to  gill-respiration  in  fresh  water,  so  also  does 
a  remarkable  flexibility  of  organization  exist  in  the  above- 
mcntioced  coral-animal  (Porites  elongata  of  Lamarck),  as  the 
same  species  lives  both  in  the  Dead  Sea,  witich  is  super- 
saturated with  salt,  and  in  the  open  ocean  near  the  Sechellea 
Islands.  § 

According  to  the  most  recent  chemical  analyses  of  the  younger 

•  See  Rosa,  Fojuj/e  q/"  Discover;/  in  Ihe  Southern  and  jlntorcttis 
Begiom,  vol.  i.  pp.  33j,  'i'6'. 
+  Ebrenberg,  in  tlio  Abhandt.  der  Berl.  Akad.  awa  dem  J.  1832, 
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Silliman,  the  gouus  PoriteB,  like  many  other  cellular  coral- 
tninks  (Madrepores,  ABtncaa,  acd  MiEondrmBs  of  Ceylon  and 
the  Bermudas).  contiunB  besides  from  92  to  85  per  cent,  of 
curlMaate  of  Lime  and  magnesia,  a  portion  of  iluoriue  and 
phosphoric  acid.*  The  presence  of  fluorine  in  tie  hard 
skeleton  of  the  polyps  reminds  us  of  the  fluoride  of  calcium 
found  in  fish  bones  according  to  Morechini'a  and  Gny-LuH' 
suc's  esperimenta  at  Rome.  Siles  is  mixed  only  in  very 
smnll  quantities,  with  the  fluoride  of  calcium  and  phosphate  of 
lime  found  in  the  coral-truoks;  but  one  coral  animal  uUied 
to  iho  Horn  corals  (Gray's  Hi/alonema.  Glass  thread)  has 
an  axis  of  fibres  of  pure  siles,  resembling  a  hanging  tuft 
of  hair.  Professor  Forchhmnmer,  who  has  recently  been 
engaged  in  a  thorough  analysis  of  sea'Wftter  in  the  most  op- 
posite parts  of  the  earth's  suriace,  finds  the  quantity  of  lime 
in  the  Caribbean  Sea  remarkably  small,  it  being  only  vf  JoT- 
whilst  in  the  Catt^at  it  amounts  to  roJic-  ^^^  i"  diapow^ 
to  ascribe  this  difference  to  the  numerouH  coral-banks 
near  the  West  India  Islands,  which  appropriate  the  lime  to 
themselves,  and  thus  exhaust  the  sca-water.-j- 

Charles  Darwin  has  with  great  ingenuity  developed  the 
genetic  connection  between  shore-reefs,  islnnd-encircling 
recfa,  and  lagoon  islands,  i.  e.,  narrow,  annular  coral  banko 
which  surround  inner  lagoons.  According  to  his  liewB, 
t}iese  three  kinds  of  structiu'c  depend  upon  the  oscillating 
condition  of  the  bottom  of  the  sea,  or  on  periodical  clevationB 
and  Bubaidences.  The  often-advanced  hypothesis,  according 
to  which  the  lagoon-islands,  or  atolls,  mark  by  their  circularly 
enclosed  coral-reefs,  the  outline  of  a  submarine  crater,  raised 
on  a  volcanic  crater-margin,  is  opposed  by  the  great  extent  of 
tlieir  diameters,  which  are  in  some  instances  upwards  of  30, 
40,  or  even  60  miles.  Our  fire-emitting  mountains  have  no 
such  craters,  and  if  we  would  compare  the  lagoon,  with 
its  submerged  mural  surface  and  narrow  encirchng  reef,  with 
one  of  the  annular  lunar  mountains,  we  must  not  forget  that 
tliese  annular  mountains  are  not  volcanoes,  but  tracts  of  land 

*  Compare  Janiea  Dana  (geologiel  in  the  United  States'  Explwing 
£ipedition  under  the  command  of  Capt^n  Wilkes),  On  the  SlnKture 
and  Claesification  i^ Zoophytes,  1S40,  pp.  I2i — 131. 

+  F^urt  qflhe  Sixteenth  MefUii/j  of  Ote  Brilieli.  Asiodatian/or  the 
Advaneement  qfSeienee,  held  in  ISiS,  p.  01. 
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enclosed  by  walls.  According  to  Darwin,  the  following  is 
the  process  of  formation.  An  island  mountain  closelj  ea- 
circled  by  a  coral  reef  subsides,  wlule  the  fringing  reef  that 
had  sunk  with  it,  is  constantly  recovering  its  level  owing  to 
the  tendency  of  the  coral  animal  a  to  regain  the  surface  by 
renewed  perpendicular  structures;  these  constitute  first  a  reef 
encircling  the  island  at  a  distance,  and  subsequently,  when 
the  inclosed  island  has  wholly  subsided,  an  atotl.  According 
to  this  view,  which  regards  islands  as  the  most  prominent 
parts,  or  the  culminating  points  of  the  submarine  land,  the 
relative  position  of  the  coral  islands  would  disclose  to  us  what 
we. could  scarcely  hope  to  discover  by  the  sounding  line,  viz., 
the  former  configuration  and  articulation  of  the  land.  This 
attractive  subject  (to  the  connection  of  which  with  the  migra- 
tions of  plants  and  l^e  distribution  of  the  races  of  men  we 
drew  attention  at  the  beginning  of  this  note),  can  only  be 
fully  elucidated  when  we  shall  succeed  in  acquiring  further 
knowledge  of  the  depth  and  nature  of  the  different  roeka 
which  serve  as  a  fouudation  for  the  lower  strata  of  the  dead 
polyp-trunks - 

(8)  p.  216 — "  OfSie  Samolhraciati  Traditions." 

DiodoruB  has  preserved  to  us  these  remarkable  traditions, 
the  probabihty  of  which  has  invested  them  with  almost  his- 
torical certainty  in  the  eyes  of  geologists.  The  island  of 
Samothrace,  once  also  named  Ethiopea,  Dardsnia,  and  Iieu- 
cauia  or  Leucosia  in  the  Scholiast  of  Apollonius  Bhodius,  the 
seat  of  the  ancient  mysteries  of  the  Cabiri,  was  inhabited  by 
the  remnant  of  an  aboriginal  people,  several  words  of  whose 
vernacular  language  were  preserved  in  later  times  in  sacrificial 
cereraoniea.  The  position  of  Samothrace,  opposite  to  the 
Thracian  llebrus,  and  near  the  Dardanelles,  explains  why  a 
more  circumstantial  tradition  of  the  great  catastrophe  of  an 
outburst  of  the  waters  of  the  Pontns  (Eusine)  should  have 
been  especially  preserved  in  this  island.  Sacred  rites  were 
here  performed  at  altars  erected  on  the  supposed  limita  of  this 
inundation;  and  among  the  Saniothracians,  as  well  as  the 
Bojotians,  a  belief  in  the  periodical  destruction  of  the  human, 
race  (a  belief  which  also  prevailed  among  the  Mexicans  in  their 
myth  of  the  four  destructions  of  the  world)  was  associated  with 
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historical  recjollections  of  individual  inucdationg.*  According 
to  DiodoruB,  the  Samothraciane  related  that  the  Bkck  Sea 
had  been  an  inland  lake,  which,  swelled  by  the  influx  of  rivn-^ 
(long  prior  to  the  inundations  which  had  ocO'orrei  among 
other  Mations)  had  burst,  firut  through  the  atraits  of  the 
BosphoniB,  and  subeequentiy  through  those  of  the  HeUcBpont.f 
These  ancient  revolutions  of  nature  have  been  coasiderwl  in  u 
epecial  treatise,  by  Bureau  de  la  Malle,  and  all  the  iacte 
known  regarding  them  collected  by  Carl  von  Hofl^  in  an  im- 
portant work  on  the  subject.  J  The  Samolhracian  traditioni 
seem  reflected  as  it  were  in  the  Sluice-theory  of  Strato  ol' 
Lampsacus,  according  to  which  the  swelling  of  the  waters  in 
the  Eusine  first  formed  tlic  passage  of  the  Dardanelles,  and 
next  the  opening  through  the  I'illaia  i^  Hercules.  Strabo, 
in  the  first  book  of  his  Geography,  has  preserved  among  the 
critical  extracts  fi:om  the  works  of  Erntostheues,  a  remarkable 
fiiipnent  of  the  lost  work  of  Strato,  which  presents  views  that 
embrace  almost  the  whole  circumference  of  the  Mediterranean. 

"Strato  of  LampsacuB,"  says  Strabo.§  '"enters  more  fiilly 
than  the  Lydian  Xanthus  (who  has  described  the  impreswons 
of  ehells  far  from  the  sea)  into  a  consideration  of  the  causes 
of  these  phenomeaa.  He  miiiutiiins,  that  the  Euxinc  had 
formerly  no  outlet  at  Byzantium,  but  that  the  pressure  of 
the  BWoUen  mass  of  waters  caused  by  the  influx  of  rivers 
liad  opened  a  passage,  whereupon  the  water  nisthed  into  the 
Propontis  and  the  Hellc-spont.  The  same  thing  also  happened 
to  our  sea  (tho  Mediterranean ),  for  here  too  a  passage  was 
opened  through  the  isthmus  at  the  Pillars  of  Hercules,  in 
consequence  of  the  filling  of  the  sea  by  currents,  which  in 
flowing  off  left  the  former  swampy  banks  uncovered  and  dry. 
In  proof  of  this,  Strato  affirms,  first,  that  the  outer  and  inner 
bottoniH  of  the  sea  are  different;  then  that  there  is  still  a 
hank  running  under  the  sea  from  Europe  to  Lybia,  which 
shows  that  the  inner  and  outer  sea  wei-e  formerly  not  united; 
next  that  the  Euxine  is  extremely  shallow,  while  the  Cretan, 

•  Otfr.  Muller,  OearkidUen  SelUnucher  SiHmme  und  SiMte,  bd.  i. 
a.  66.  IIB. 

t  Diodnr.  KcuL  Ufa.  v.  cap.  t1.  p.  889.  WeBgeling. 

t  Oesckichie  der  nat^alichai  Verandertaigen  der  Erdoberfidcht, 
Tlui.  1B22,  a.  106— 103,  and  Creurer's  Symbolik,  2la  Aufl.  th.  iL 
B,  2B5,  SIS,  aei. 

§  Lib.  i.  p,  4!l,  SO.  Casanb. 
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the  Sicilian  and  the  Sardinian  seas  are,  on  the  contrary,  very 
deep;  the  cause  of  this  being  that  the  former  ia  filled  with 
nerous  large  rivers  flowing  into  it  from  the 
3  the  Euxinc  is  the  freshest,  and  the  streams 
e  directed  towards  the  parts  where  the  bot- 
It  would  also  appear  that  if  these  rivers 
into  the  Euxine,  it  will  some  day  be  com- 
its  left  side  is  becotn- 
Salmydessua  (the  Thracian 


Biud  from  the 
north.  Hence 
Hawing  from  it 
tora  is  deepest. 
continue  to  flo 
pletely  choked  with  mud,  fc 
ing  marshy  in  the  direction 

Apollonia),  at  the  part  called  by  mariners  '  The  Breasts,' 
before  the  mouth  of  the  Istcr  and  the  desert  of  Scythia. 
Perhaps,  therefore  the  L>bian  Temple  of  Ammon  may  also 
have  once  stood  ou  die  si.a  xhore  its  present  position  in  the 
interior  of  the  counby  biinf;  m  con*:equpnce  of  such  off-flow- 
ings  of  rivers  Strato  aKo  conjectures  that  the  fame  and 
celebrity  of  the  Oratle  (of  immon)  is  more  easily  accounted 
for,  on  the  supposition  that  the  temple  ms  on  the  sea-shore, 
eince  its  great  distance  from  the  coast  woidd  otherwise  make 
ita  present  distinction  and  fame  inexplieable.  Egypt  also  was 
in  ancient  times  overflowed  by  the  sea  as  far  as  the  marshes 
of  Pelusium,  Mount  Casius.  and  Lake  Serhonis;  for  when- 
ever in  digging  it  happened  that  salt-water  was  met  with, 
the  borings  passed  through  strata  of  sea-sand  and  shells, 
as  if  the  country  had  been  inundated,  and  the  whole  dis- 
trict around  Mount  Casius  and  Qcrrha  had  been  a  marshy 
sea,  continuous  with  the  Gulf  of  the  Red  Sea.  When 
the  sea  (the  Mediterranean)  retreated,  the  country  wa8 
uncovered,  leaving,  however,  the  present  Lake  Serbonis. 
Subsequently  the  waters  of  this  lake  also  flowed  off,  convert- 
ing its  bed  into  a  swnmp.  In  like  manner  the  banks  of  Lake 
Mceris  resemble  more  the  shores  of  a  sea  than  those  of  a 
river."  An  erroneous  reading  introduced  as  an  emendation 
by  Grosskurd,  in  eonsequence  of  a  passage  in  Strabo,*  gives 
in  place  of  Mceris,  "  the  Lake  Halmyris,"  but  the  latter  was 
situated  near  the  southern  mouth  of  the  Danube. 

The  Sluiee-theory  of  Strato  led  Eratosthenes  of  Cjfrene 
(the  most  celebrated  in  the  series  of  the  librarians  of  Alex- 
andria) to  investigate  the  problem  of  the  uniformity  of  level 
in  all  external  seas  flowing  round  continents,  although  with 
less  success  than  Archimedes  in  his  treatise  on  floating 
•  Lib.  ivli.  p,  809.  Caaaab. 
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bodies.*  The  artteulation  of  the  northcm  coasts  of  the  Me- 
diterranean aa  well  aa  the  fona  of  its  peninsulas  and  iplonds 
had  given  origin  to  the  geognostic  myth  of  the  ancient  land 
of  Lyctonia.  The  origin  of  the  lesser  Syrtis,  of  the  Triton 
Lake,t  and  of  the  whole  of  Western  Atlas.J  had  been  em- 
bodied in  an  imaginary  scheme  of  fire -eruptions  and  earth- 
quakes. §  I  have  recently  entered  more  fully  into  this  ques- 
tion,!] in  a  pftssi^  with  which  I  -would  be  allowed  to  close 
this  note: 

"  The  northern  shore  of  the  Mediteminean  possesses  the 
advantage  of  being  more  richly  and  variously  articulated 
than  the  southern  or  Lybian  shore,  and  this  was,  accordint! 
to  Strabo,  already  noticed  by  P.ratostbeflai.  Here  we  find 
three  peninsulas,  the  Iberian,  the  Italb^uid  the  Hellenic, 
which,  owing  to  their  various  and  deeply  fitdented  contour, 
form,  together  with  the  neighbouring  islands  and  the  oppo- 
site coasts,  many  straits  and  isthmuses.  Such  a  configuration 
of  continents  and  of  islands  that  have  been  partly  severed 
and  partly  upheaved  by  volcanic  agency  in  rows,  as  il'  over  &r- 
eitcnding  fissures,  early  led  to  geognostic  views  regard- 
ing eruptions,  terrestrial  revolutiona,  and  outpourings  of  the 
swollen  higher  seas  into  those  below  them.  The  Eusine, 
the  Dardanelles,  the  Straits  of  Gadcs,  and  the  Mediterranean 
with  its  numerous  islands,  were  well  fitted  to  originate 
!4itch  a  system  of  sluices.  The  Orphic  Ai^onaut.  who  pro- 
bably  lived  in  the  Christian  era,  has  interwoven  old  mythical 
narrations  in  his  composition.  He  sings  of  the  division  of 
the  ancient  Lyctonia  into  separate  islands,  *  when  the  dark- 
hnired  Poseidon  in  ang;er  with  Father  Kronion  struck  Lyetonia 
with  the  golden  trident.'  Similar  fancies,  which  may  often 
certainly  have  sprung  from  an  imperfect  knowledge  of  geo- 
graphical relations,  were  frequently  elaborated  in  the  erudite 
Alcsandrian  school,  which  was  bo  devoted  to  everything  con- 
nected with  antiquity.  Whether  the  myth  of  the  brt'akiiig 
up  of  Atlantis  be  a  vogue  and  western  reflection  of  that  of 

■  fltmbo,  lib.  i.  p.  51— S8,  lib.  ii.  p.  lUi.  Caaaiib. 
+  Diod.  iiL  5S-  65. 

I  MaiimuB  TjrioB,  viii.  7. 
g  Compara  my  Examen  crili^e  de  tkM.  ile  la  Oiographi 
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II  Ctumot,  vol.  ii.  p.  181.  (Boha'e  edUian). 
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LvctonicL,  as  I  haTC  elsewhere  Bhown  to  be  probable,  or 
vhether,  according  to  Otfiied  Miiller,  '  the  destruction  (tf 
Lyctonia  (Leuconia)  refers  to  the  Samothracian  tradition  of 
a  great  flood,  wbich  changed  the  form  of  that  dialiict,'  ia 
a  question  which  it  ia  here  uoneceBsaiy  to  decide.'' 

(9)  p.  217 — "  Precipitation  from  the  churls." 
The  vertical  ascent  of  currents  of  air  is  one  of  the  principal 
causes  of  the  most  imjwrtant  meteorological  phenomena. 
Where  a  desert  or  a  sandy  surface  devoid  of  vegetation  is 
Eurrounded  by  a  high  mountain-chain,  the  sca-wind  may  be 
observed  driving  a  dense  cloud  over  the  desert,  without  any 
precipitation  of  vapour  taking  place  before  it  reaches  the 
crest  of  the  mountains.  This  phenomenon  was  formerly  veiy 
unsatistacturily  referred  to  an  aUraciion  Huppoeed  to  be  exer- 
cised  by  the  mountain -chain  on  the  elouds.  The  true  causa 
appears  to  lie  in  the  ascent  bora  the  sandy  plain  of  a 
column  of  warm  air,  which  prevents  the  condensation  of  the 
vesicles  of  vapour-  The  more  barren  the  surface,  and  the 
greater  the  degree  of  heat  acquired  hy  the  saud,  the  higher 
will  be  the  ascent  of  the  clouds,  and  the  less  readily  will  the 
vapour  be  precipitated.  Over  the  declivities  of  mountains 
these  causes  cease.  The  play  of  the  vertical  column  of  air  is 
there  weaker;  the  clouds  sink,  and  their  disintegration  is 
efitcted  by  a  cooler  stratum  of  air.  Thus  deficiency  of  rain 
and  absence  of  vegetation  in  ibe  desert  stand  in  a  reciprocal 
action  to  one  another.  It  docs  not  rain  because  the  barren 
and  bare  Hurfaee  of  sand  becomes  more  strongly  heated  and 
radiates  more  heat;  and  tbe  desert  is  not  converted  into  a 
steppe  or  grassy  plain  because  without  water  no  organic 
development  is  possible. 

isof  the 

If  according  to  the  hypothesis  of  the  Neptunists  (now  long 
siuoe  obsolete),  the  so-called  primitive  rocks  were  also  pre- 
cipitated from  a  fluid,  the  transition  of  the  earth's  crust  from 
a  condition  of  fluidity  to  one  of  solidity,  must  hare  been  fol- 
lowed by  the  liberation  of  an  enormous  quantity  of  caloric, 
which  would  have  given  rise  to  new  cvapomtion  and  new 
precipitations.     The  more  recent  these  precipitations,   the 
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more  rapid,  the  more  tumultuous,  and  the  more  uncryBtalline 
would  they  have  been.  Such  a  sudden  liberation  of  caloric 
from  the  indurating  crust  of  the  earth,  independent  of  lite 
latitude,  and  the  position  of  the  earth's  aiis,  might  indeed 
occasion  local  elevations  of  temperature  in  the  atmosphere, 
which  would  influence  the  dietrihution  of  plants.  The 
same  cause  might  also  occaaion  a  kind  of  porosity  which 
seems  to  be  indicated  by  many  enigmatical  geological  phe- 
nomena in  floetz  rocks.  I  have  developed  my  conjectures 
on  this  subject  in  detail  in  a  small  memoir  on  primitive 
porosity.*  According  to  the  views  I  have  more  recently 
adopted,  it  appears  to  me  that  the  variously  shattered  and 
fissm-ed  earth,  with  its  fused  interior,  may  long  have  continued 
in  the  primeval  period,  to  import  to  ti»  oxidised  surface  a 
high  degree  of  temperature,  independent  of  its  position  with 
respect  to  the  sun  and  to  latitude.  What  an  influence  would 
not,  for  instance,  be  exercised  for  ages  to  come  on  the  climate 
of  Germany  by  an  open  fissure  a  liousand  fathoms  in  depth, 
extending  from  the  Adriatic  Gulf  to  the  northern  coast? 
Although  in  the  present  condition  of  the  earth,  long-contiimed 
radiation  has  almost  entirely  restored  the  stable  equilibrium 
of  temperature  first  calculated  by  Fourier  in  his  T/Uorv 
analytique  de  la  C/ialeur,  and  the  outer  atmosphere  is  now 
only  brought  into  direct  communication  with  the  molten 
interior  of  the  earth,  by  means  of  the  insignificant  openings  of 
a  few  volcanoes ;  yet  in  the  primitive  condition  of  our  planet, 
this  interior  emitted  hot  streams  of  air  into  the  atmosphere 
through  the  various  clefts  and  fissures  formed  by  the  fre- 
quently recurring  foldings  (or  corrugations)  of  the  mountain 
strata.  This  emission  was  wholly  independent  of  latitude. 
Every  newly  formed  planet  must  thus  in  its  earliest  condition 
have  regulated  its  own  temperature,  which  was,  however, 
subsequently  changed  and  determined  by  its  position  in  rela- 
tion to  the  central  body,  the  sun.  The  moon's  surface  also 
exhibits  traces  of  this  reaction  of  the  interior  upon  the  crust. 
(11)  p.  218 — "  The  mounlain-declidliei  of  the  moil  southern 
parts  of  Mexico." 
The  spherical  greenstone  in  the  mountain  district  of  Gua- 
'  Sec  my  work,  Versuche  Wit  die  dieminche  Zereei^ung  de*  Lufl- 
hreiea,  ITBB,  p.  17T;  and  Moll's  Jalitliilchei- der  Btrg-Msd  """ 
hatde,  17S7,  p.  E34. 
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id  perfectly  Hiinilar  to  that  of  the  Fichtelbei^  in 
Both  form  grotesque  domes,  which  break  through 
and  arc  superimposed  ou  traoeitioa  ai^llaceouH  schists.  In 
the  same  mauner  pearl-stone,  porphyritic  schist,  trachyte, 
and  pitch-stone  porphyry  present  analogous  forma  in  the 
Mexican  mountains,  near  Cinapecuaro  and  Moran,  in  Hun- 
gary, Bohemia,  and  in  Northern  Asia. 

(12)  p.  220 — "  The  Colossal  Dragon-tree  of  Orotava." 
This  coltresol  dri^on-tree  (Draeaana  draco)  stands  in  the 
garden  of  M.  Franqui,  in  the  little  town  of  Orotava,  called 
ibrmetly  Taoro,  one  of  the  most  charming  spots  in  the  world. 
In  Juue,  1799,  when  we  ascended  the  Peak  of  Teneriffe,  we 
found  that  this  euonnous  tree  measured  48  feet  in  circum- 
ference. Our  laeasurenieiit  was  made  at  several  feet  above 
the  root.  Nearer  to  the  ground  Le  Dru  found  it  nearly  79 
feet.  Sir  G.  Staunton  asserts  that  at  an  elevation  of  ten 
i'eet  from  the  grouud,  its  diameter  is  still  12  feet.  The 
height  of  the  tree  is  not  much  more  than  69  feet.  Accord- 
ing to  tradition  it  would  appear  that  this  tree  was  venerated 
by  the  Guanchea  (as  was  the  ash-tree  of  Ephesus  by  the 
Greeks,  the  Plantain  of  Lydia,  which  Xerxes  decorated 
with  ornaments,  also  the  sacred  Banyan-tree  of  Ceylon),  and 
that  in  the  year  1402,  which  was  the  period  of  Bethen- 
court's  first  ejipedition,  it  was  as  large  and  as  hollow  as  in  the 
present  day.  When  it  is  remembered  that  the  dragon-tree  is 
everywhere  of  very  slow  growth,  we  may  conclude  that  the 
one  at  Orotava  ts  of  extreme  antiquity.  BerthoUet  says,  in 
his  description  of  Teneriffe,  "  On  comparing  the  young 
dragon-trees  which  grows  near  this  colossal  tree,  the  calcu- 
lations we  are  led  to  make  on  the  age  of  the  latter  strike  the 
mind  with  astouishment.'"*  The  Dragon-tree  has  been  culti- 
vated irom  the  most  ancient  times  m  the  Canary  isles,  in 
Madeira,  and  Porto  Santo,  and  that  accurate  obser\-er,  Leopold 
von  Buch,  foimd  it  growing  wild  near  Iguesti  in  Tenerifie. 
Its  original  habitat  is  not  therefore  the  East  Indies,  as  has 
long  been  bcheved;  and  its  appearance  does  not  alTord  any 
refutation  of  the  opinion  of  those  who  regard  tlie  Guanthes  aa 
a  wholly  isolated  primitive  Atlantic  race,  having  ni   '    ' 
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wrth  African  or  Asiatic  nations:  The  form  of  the  Dractma  in 
repeated  on  the  southern  extremity  of  Africa,  in  the  Isle  of 
Bourbon,  in  China,  and  in  New  Zealand.  In  these  remotely 
distant  regions  we  recognise  species  of  the  some  geniw,  but 
none  are  to  be  found  in  the  New  Continent,  where  this  form 
is  supplied  by  the  Yucca.  The  Dracana  borealu  of  Alton  is  a 
true  Contallaria,  the  nature  of  both  being  perfectly  identical.* 

I  have  given  a  representation,  in  the  lust  plate  of  the 
Picturesque  AtloH  of  niy  American  journey ,f  of  the  dragon- 
tree  of  Orotava,  taken  from  a  drawing  made  in  1776  by 
F.  d'Ozonne,  and  which  I  found  among  the  posthumous  papers 
of  the  celebrated  Borda,  in  the  still  unprintcd  Journal  en- 
trusted to  me  by  the  Depot  de  la  Marine,  and  from  which  I 
have  borrowed  important  aHtronomicaHyJetermined  geogra- 
phical, data  besides  many  barometricBl  and  trigonometrical 
noticcs-I  The  measurement  of  the  dragon-tree  in  the  Villa 
Franqui  was  made  in  Borda's  first  voyage  with  Pingr^  in 
1771,  and  not  in  the  second,  made  1776  with  Vnrelu.  It 
is  asserted,  that  in  the  fifteenth  century,  during  the  early 
periods  of  the  Norman  and  Spanish  conquests,  mass  was 
performed  at  a  small  altar  erected  in  the  hollow  trunk  of 
this  tree.  Unfortunately,  the  Draciena  of  Orotava  lost  one 
side  of  its  leafy  top  in  'the  storm  of  the  2l8t  of  July,  1S19. 
There  is  a  fine  lai^o  Kngliah  copper.plate  engraving,  which 
gives  an  exceedingly  true  representation  of  tlie  present  con- 
dition of  the  tree. 

The  monumental  clinracter  of  these  colossal  living  forms, 
and  the  impression  of  reverence  which  they  have  created 
among  all  nations,  have  led.  in  modem  times,  to  a  more  care- 
ful study  of  the  numerical  determination  of  their  age.  and  of 
the  size  of  their  trunks.  The  results  of  such  investigations  in- 
duced the  elder  UccandoUe,  (the  author  of  the  important 
treatise,  entitled  DelaLongeriti  des  Arbrea,)  Endlicher,  Uiiger, 
and  other  distinguished  botanists  to  conjecture,  tLat  the  age 
of  many  existing  vegetable  forms  may  extend  to  the  earliest 
historical  times,  if  not  to  the  records  of  the  Nile,  at  least 
to  those  of  Greece  and  Italy.     In  the  BtbUotkeque  UnkersetU 

'  Humboldt,  BUot.  hUl.,  t  i.  pp.  118,  839. 
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de  Genece(t.  xlvii.  1831,  p.  50)  we  find  the  following  passage: 
"Numerous  eifunplos  seem  to  confinn  the  idea,  that  there 
still  exist,  on  our  planet,  trees  of  a  prodigious  antiquity — the 
witneHseB,  perhaps,  of  one  or  more  of  its  latest  physical  revo- 
lutions. If  we  consider  tt  tree  as  the  combination  of  as  many 
indiTidnal  fonns  as  there  have  been  buds  developed  on  its  sur- 
Jace,  one  cannot  be  aarprised  if  the  aggregate  resulting  frcnn 
the  continuol  addition  of  new  buds  to  the  older  ones,  should 
not  necessarily  have  any  fixed  tennination  to  its  existence."  In 
the  Bome  manner,  Agardh  says:  "If  in  each  solar  year  new 
psTts  be  formed  in  the  plant,  and  the  older  hardened  ones  be 
replaced  by  new  parts  capable  of  conducting  sap,  we  have  tt 
type  of  growth  limited  by  exlemal  causes  alone,"  He  ascribes 
the  short  duration  of  the  life  of  herbaceous  plants,  "to  the 
preponderance  of  the  production  of  blossoms  and  iruit  over 
the  formation  of  leaves."  Unfruitfulncas  in  a  plant  insures  a 
prolongation  of  its  life.  Endlicher  adduces  the  instance  of 
an  individual  plant  of  Medicugo  Bativa,  var.  3  versicolor, 
which  lived  eighty  years  because  it  bore  no  fruit.* 

To  the  dragon-trees,  which,  notwithstanding  the  gigantic 
development  of  their  closed  vascular  bundles,  must  be  classed, 
in  respect  to  their  floral  parts,  in  the  same  natural  family  aa 
Asparagus  and  the  garden  onion,  belongs  the  Adansonia, 
(the  monkey  bread-tree,  Saobab),  undoubtedly  among  the 
largest  and  most  ancient  inhabitants  of  our  planet.  In  the 
carlicstvoyngesof  discovery  made  by  Catalans  and  Portuguese, 
the  sailors  were  accustomed  to  carve  their  names  on  these  two 
species  of  trees ;  not  always  from  a  mere  wish  of  perpetuating 
their  memory,  but  also  as  "  marcos,"  or  signs  of  possession,  and 
of  the  rights  which  nations  assume  in  virtue  of  first  discovery. 
The  Portuguese  mariners  often  selected  for  carving  on  the 
trees,  as  a  "marco,"  or  mark  of  possession,  the  elegant  French 
motto  laleni  de  bien  /aire,  so  frequently  employed  by  the 
Infante  Don  Henrique,  the  Discoverer.  Thus  Manuel  de 
Faria  y  Sousa  says  expressly;^  "Era  uso  de  los  primeros 
Navegantes  de  desar  inscrito  el  motto  del  Infante,  talent  de 
bien/aire,  en  la  corteza  de  loB  arboles.'':^     (It  was  the  custom 

'  Onrndiuge  derBotanik,  1843,  S  1003. 
+  A»ia  Poritigaesa,  t.  i.,  cap.  2..  pp,  14, 19. 

t  Compare  also  Biutob,  Asia,  dec.  i.  liv.  ii.,  cap.  2,  t.  L  (Lisboa,  ITTSJ 
p.  148. 
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of  the  early  Darippktora  to  ingcribe  the  motto  of  the  Infante  in 
the  bark  of  the  tieeH.) 

The  alxjTe-named  motto,  cut  on  the  bark  of  two  trees  by 
Portuguese  navigators  in  the  year  1435.  and  therefore  twenty- 
eight  years  before  the  death  of  the  In&nte  Don  Henrique, 
Duke  of  Video,  is  sin^larly  connected,  in  the  history  of  dis- 
coveries, with  the  dif>cuRsions  that  hare  arisen  from  a  com- 
parison of  Vespucci's  fourth  voyage  with  that  of  Gonzalo 
Cbelho  (1503).  Vespucci  relates,  that  the  Admiral's  ship  of 
Coelho's  sqTiadror  was  wrecked  on  an  island  which  was  sonie- 
times  supposed  to  be  that  of  San  Fernando  Noronha;  some- 
times. PenedodeSan  Pedro;  and  sometimes,  the  problematical 
island  of  St.  Matthew.  The  last-named  island  was  diocovered 
oa  the  15th  of  October,  1526,  by  Garcia  Jofre  de  Loaysa  in 
34  south  lat,,  in  the  meridian  of  Cape  Palmas.  and  almost  in 
the  Oulf  of  Guinea.  He  remained  there  eighteen  days  at 
anchor,  and  found  crosses,  orange-trees  that  had  become  wild, 
and  two  trunks  of  trees  having  inscriptions  that  bore  the  date 
of  ninety  years  back.*  I  have  in  another  plaee,j'  in  an  in- 
quiry regarding  the  trustwortliiness  of  Amerigo  Vespucei, 
more  fiilly  considered  this  problem. 

The  oldest  description  of  the  Baobab  (Adansonia  digitata) 
is  that  of  the  Venetian,  Aloysius  Cadamosto,  (whose  real  name 
was  Alviso  da  Ca  da  Mosto)  in  1454.  He  found  at  the 
month  of  the  Senegal,  (where  he  joined  Antoniotlo  Usodimare), 
trunks,  whose  circumference  he  estimated  at  17  fathoms,  or 
112  feet. J  He  might  have  compared  them  to  dragon-trees, 
which  he  had  already  seen.  Perrottet  says,§  that  he  had 
Been  monkey-bread  fruit  trees,  which  had  a  diameter  of 
about  thirty-two  feet,  with  a  height  of  only  from  seventy 
to  eighty-five  feet.  The  same  dimensions  had  been  given 
by  Adanaon  in  hia  voyage.  1748.  The  largeet  trunka  of  thn 
monkey  bread-fruit  trees,  which  he  himself  saw.  in  1749,  some 
on  one  of  the  small  Magdalena  islands  near  Cape  de  Verd, 
and  others  at  the  mouth  of  the  Senegal,  were  from  26  to 
nearly  29  feet  in  diameter,  with  a  height  of  little  more  than 
70   feet,  and  a  top  measuring  upwards  of  ISO  feet  across. 

•  KaTsrreta,  t.  v,  pp.  8,  247,  401. 

t  Examen  critique  de  tHiat.  de  la  OSograpAit,  i.  v.  pp.  139-131 

i  Kamnsio,  vol.  i,  p.  IDS. 

g  Flcre  de  SinSgtoiAie,  p,  78. 
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Adanson,  however,  miikes  the  remark  that  other  travellers 
had  found  trunks  having  a  tliameter  of  about  32  feet.* 
French  and  Dutch  swlors  had  earred  their  names  on  tJie 
trunks  in  characters  six  inches  in  length.  One  of  these 
inscriptions  was  of  the  fifteenth  century ,f  while  all  the  others 
were  of  the  sixteenth.  From  the  depth  of  the  cuts,  which 
are  covered  with  new  layers  of  wood.J  and  from  a  comparison 
of  the  thickness  of  trunks,  whose  various  ages  were  known, 
Adanson  computed  the  age  of  trees  having  a  diameter  of  32 
feet  at  5150  years.g  He  however  cautiously  euhjoins  the 
following  remarks,  iu  a  quaint  mode  of  spelling  which  1  do  not 
alter:  "  le  calcul  de  I'aje  de  chake  couche  n'apas  d  exactitude 
geometrike."  In  the  village  of  Grand  Galarques,  alsoiaSene- 
gamhia,  the  negroes  have  adorned  the  entrance  of  a  hollow 
Baobab  with  carvings  cut  out  of  wood  still  green.  The 
inner  cavity  serves  as  a  place  of  general  meeting  in  which  the 
community  dehate  on  their  interests.  This  hall  reminds  us 
of  the  hollow  (specus)  in  the  interior  of  a  plantain  in  Lyeia, 
in  which  the  Roman  ex-consul,  Lucinius  Mutianus,  entertained 
twenty-ona  guests.  Pliny  (xii.  3)  gives  to  a  cavity  of  this 
kind  the  somewhat  ample  breadth  of  eighty  Roman  feet. 
The  Baobab  was  seen  by  Ren^  Caillie  in  the  valley  of  the 
Niger  near  Jenne,  by  Cailliaud  iu  Nubia,  and  by  Wilhelm 
Peters  along  the  whole  eastern  coast  of  Africa,  where  this 
tree,  which  is  called  Mulapa,  i.e.  Nlapa-tree,  or  more  cor- 
rectly muli-nlapa,  advances  as  fiir  as  Lourenzo  Marques, 
almost  to  26"  south  lat.  The  oldest  and  thickest  trunks  seen 
by  Peters  "  measured  from  60  to  75  feet  in  circumference." 
Although  Cadamosto  observed,  in  the  fifteenth  century, 
emineniia  iion  quadrat  tnagnitudini ;  and  although  GolberryS 
found,  iu  the   ''  Valine  des  deux  Gognacks,"   trunks  muy 

•  This  tree  was  formerly  called  "the  Ethiopian  aonr  gourd;"  Juliut 
Scaliger,  who  gave  it  Ibe  uame  of  GuaaabanQB,  inatancea  aaa,  vhich 
sevcutcen  men  with  outatretchod  arms  could  not  eacompriaa.  The  wood 
is  very  periahable,  and  the  negroes  plaice  in  the  hollow  of  these  trees  the 
corpaca  of  their  conjurors,  or  of  such  persons  who  thej  suppose  would 
eni^Dt  or  deEecrate  the  ground,  if  buried  in  the  ngDal  way. — Eo. 

+  Famillea  dea  Plarilna  iTAdanson,  1763,  P.  1.  pp.  ccxv— cCiviiL 
The  fourteenth  eentuij  is  here  slated,  but  this  is  no  doubt  an  error. 

t  Adrien  de  Jusaieu,  Coura  de  Bolaaigue,  p.  62. 

§   Voyage  au  Slnliml,  1767,  p.  66. 

U  Fragnetia  d'un  voyage  ea  A/rigue,  t.  ii.  p.  02, 
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64  feet  in  heiglit  whose  diameter  was  36  feet,"  this  dis- 
proportion between  thickness  and  heightmust  not  be  iissamcd 
to  be  general.  "  Very  old  trees,"  says  the  learned  traveller, 
Peters,  "  lose  their  crowns  by  gradual  deray,  while  they 
continue  to  increase  in  circumference.  On  the  eastern  coast 
of  Africa  one  not  unfrequcnlly  meets  with  trees  having  a 
diameter  of  more  than  10  feet  which  reach  the  height  of 
nearly  70  feet." 

While  therefore  the  bold  calculations  of  Adonson  and 
Ferrottet  assign  to  the  Adansonias  measured  by  them,  an  age  of 
5150  or  even  6000  years,  which  would  make  them  coeval  with 
the  builders  of  the  Pyramids,  or  even  with  Menea.  and  would 
place  tliem  in  an  epocn  when  the  Southern  Cross  was  still  visible 
in  Northern  Germany;*  the  more  certain  estimationa  yielded 
by  anmUar  rings,  and  by  the  relation  found  to  exist  between 
the  thickness  of  the  layer  of  wood  and  the  duration  of  growth, 
give  us,  on  the  other  hand,  shorter  periods  for  our  tem- 
perate northern  zone.  Decandollc  Rnds  that  of  all  Euro- 
pean species  of  trees,  the  yew  attains  the  greatest  age;  and 
according  to  his  calculations,  50  centuries  must  be  assigned 
as  the  age  of  the  Taxut  lacoata  of  Brabum  in  Kent,  from  25 
to  26  to  the  Scotch  yew  of  Fortingal,  and  14j  and  13  re- 
spectively to  those  of  Crowhurat  in  Sun'ey  and  Ripon  (Foun- 
tains Abbey)  in  Yorkshire.!  Undlicher  remarks  that  "another 
yew-tree  in  the  churchyard  of  Grasford,  North  Wales,  which 
measures  more  than  SO  feet  in  girth  below  the  branches,  is 
more  than  1400  years  old.  whilst  one  in  Derbyshire  is  esti- 
mated at  2096  years.  In  Lithuania  linden  trees  have  been 
felled  which  measured  87  feet  round,  and  in  which  815 
annular  rings  have  been  counted."^  In  the  temperate  zone 
of  the  southern  hemisphere  some  species  of  the  Eucalyptus 
attain  an  enormous  girth,  and  as  they  at  the  same  time  attain 
a  height  of  nearly  250  feet,  they  afford  a  singular  contrast  to 
our  yewtrees,  wluch  are  colossal  only  in  thickness.  Mr.  Back- 
house found  in  Emu  Bay,  on  the  shore  of  Van  Diemen's  Land, 

•  Cosmos,  vol  ii,  p.  662.    (Bohn'a  Edition.) 

t  Derandolle,  d?  la  LoagSvilf  des  Arbres,  p.  B5.  Fino  cograviDgs 
nf  the  Tcnerabls  yew  at  Fortingal,  Founlaina  Abboj,  Ankcrwvke,  Ac, 
will  be  fonnd  in  Sliutt's  magnificent  work  on  forest  trees.  A  veiy  foil 
account  of  tbe  Yew-tree,  icith  ongravinga,  Till  also  be  found  in  London' 
Arboretum  Brifrtnntcum.— En. 

%  Endhcher,  Orwidzilgi  der  Bolanik,  s.  399. 
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Treea  whid)  in  the  caae  of  •> 
at  more  than  20  feet,  and  an  age  of  n 
to  »CTT  di&rmt  natmal  families.  We  may  k 
BaobMia,  Pragm  trws,  Tarions  species  of  Eucalypitos, 
I  Tamdimn  diaticham,  (Rich..)  Finiu  Lambeituuia.  ^Doi^]asii.j 
ByineiuEa  Conrbaril,  Cssalpinieffi,  Bombax.  Swieteiua  Maha- 
goni.  the  Banyan  tree  {Fiimt  rdigiota).  Liriodendtoa  toli- 
|nfeTa(?).  Platanus  orienlalis,  and  our  Lindens.  Oaks,  and 
Tews.  The  celebrated  Tasodiam  distichon.  the  Ahnahnete  of 
the  Mexican!  {(^ipreitua  dUlicha,  Linn.,  ScAubertia  disliclui. 
Mirbel),  of  Santa  Maria  del  Tule,  in  the  State  of  Oaxaca, 
has  not  a  diameter  of  60  feet,  as  stated  by  Decandolle.  but 
exactly  40^  fcet.§  The  two  beautiful  Ahuabaetcs  trhich  I 
have  frequeotly  seen  at  Chapoltepec  (growing  in  what  was 
probably  once  a  garden  or  pleasure  ground  of  MonteKuma; 
measure,   according  to  the  instructive  account  in  Burkardt's 

*  QonM,  Bird»  of  A  tulraiia,  toI.  i.  Intiod.  p.  zv. 

+  Adrien  de  Junica,  Court  eUmenlaire  de  Botani^ie,  ISiO,  p.  61. 

t  KnDlh,  Ltkrbueh  dfr  JloCanii,  tk  i.  1847,  e.  14fl,  1B4;  Lindlej-, 
Introdtiriion  to  Botany,  2nd  ed.  p.  75. 

I  MUhleopfordt,  Vereudt  eiitcT  gelreuen  Scliilderunn  din-  Jlepablih 
Jf«riw,lid.i.  8,153. 
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trayels  (bd.  i.  s.  268)  only  36  and  38  feet  in  circumference, 
and  not  in  diameter,  oa  has  often  been  erroneously  maintained. 
The  Buddbista  of  Ceylon  \enerutc  the  colossal  trunk  of  tiie 
sacred  fig-tree  of  Anurahdepura.  The  Bauyan.  which  takes 
root  by  its  branches,  often  attains  a,  thickness  of  30  feet,  and 
forms,  as  Onesicritua  truly  cxproGsea  himself,  a  leafy  roof 
resembling  a  mauy-piilared  tent.*  On  the  Bombax  Cetba 
see  iiiirly  notices  from  the  time  of  Columbus  in  Bembo.l 

Among  those  oak  trees  which  have  been  very  accurately 
measured,  the  lai^est  in  Europe  is  undoubtedly  the  one  near 
Saintes  on  the  road  to  Cozes,  in  the  Dcpftrtment  de  la  Charente 
ioferieure.  Tliia  tree,  which  has  an  elevation  of  64  feet,  mea- 
sures very  nearly  30  feet  in  diameter  near  the  ground,  while  S 
fbet  higher  up  it  is  nearly  23  feet,  and  where  the  main  branches 
begin  more  than  6  feet.  Aiittle  room,  from  10  feet  8  inches  to 
12  feet  9  inches  in  width  and  9  feet  7  inches  in  height,  has 
been  cleared  in  the  dead  part  of  the  trunk,  and  a  semicircular 
bench  cut  within  it  from  the  green  wood.  A  window  gives 
light  to  the  interior,  and  hence  the  walls  of  this  little  room, 
■which  is  closed  by  a  door,  are  graoefully  clothed  with  ferns 
and  lichens.  From  the  size  of  a  small  piece  of  wood  that 
hod  been  cut  out  over  the  door,  and  in  which  two  hundred 
ligneous  rings  were  counted,  the  age  of  the  oak  of  Saintes 
must  be  estimated  at  IHOO  or  2000  yeare4 

With  respect  to  the  rose-tree  {Sosa  canina)  reputed  to  he  8 
thousand  years  old,  which  grows  in  the  crypt  of  the  Cathedral  of 
Hildesbeim,  Ileamftxim  accurate  information, baaed  on  authen- 
tic records,  for  which  1  am  indebted  to  the  kindness  of  the  Stadt- 
gericbta- Assessor  Homer,  that  the  main  stem  only  has  an  age 
of  eight  liundred  years,  A  legend  connects  this  rose-tree  with 
avowof  the  first  founder  of  the  cathedral,  Louis  the  Pious;  and 
a  document  of  the  eleventh  century  says.  "  that  when  Bishop 
Heailo  rebuilt  the  catliedral,  which  hod  been  burnt  down, 
he  enclosed  the  roots  of  the  rose-tree  within  a  vault  still 

'  Lasaen,  IndUAe  AltherthtiTmhinde,  bd.  i.  a.  260.  See  sn  iola- 
lEStinB  Bccoont  of  the  Banyan  tree  In  Forbes'  Orienlal  Memoirt,  toL  i. 
pp.  25—28.  fbe  tree  there  described  (the  funons  Cubbeer-Burr) 
compriaes  SCO  laj^e  trunks  and  more  than  3000  small  ones,  and 
extends  over  an  area  of  eereral  thousand  (ceL  Uilton  allDdtia  Iti  the 
Banvan  tree  in  hiH  Paitidi^  Lost.,  boot  ix  line  1100,  S;c. — Eo. 

f  HistoHiK  t'meto,  1551,  fol.  83. 

t  A  nnalet  de  la  SocUii  d'AgricuUuri  di  la  SocheUe,  1S43,  p.  3S0. 
x2 
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remaining,  raised  on  the  latter  the  walls  of  lie  crypt,  which 
was  re- consecrated  m  1061,  and  spread  the  hranches  of  the 
rose-tree  over  its  sides."  The  stem,  still  living,  is  nearly 
27  feet  in  height,  and  only  2  inches  thick,  and  spreads  across 
a  width  of  32  feet  over  the  outer  wail  of  the  eastern  crypt. 
It  is  undoubtedly  of  very  considerable  antiquity,  and  well 
worthy  of  the  renown  it  has  bo  long  enjoyed  throughout 
Germany. 

If  excessive  size,  in  point  of  organic  development,  may  ia 
general  be  regarded  as  a  proof  of  a  long  protraction  of  life, 
special  attention  is  due,  among  the  thalasaophytes  of  the  sub- 
marine  vegetable  world,  toaapeciesof  fucus,  Macrocyslii  pyri- 
fera,  Agaidh  {Fucxis  gigan/eus).  This  marine  plant  attains, 
according  to  Captain  Cook  and  George  Forater,  a  length  of  360 
feet,  and  exceetb  therefore  the  height  of  the  loftiest  Coniferous 
trees,  not  excepting  Seg2ioia  giganlea,  Endl.  {Taxodium  sem- 
pervirent.  Hook,  and  Amott)  of  California.*  Captain  Fitz-Roy 
has  confirmed  this  statement. f  Macrocyatis  pyrifera  grows 
from  64°  south  lat.  to  45°  north  lat.,  as  far  as  tiie  Bay  of  San. 
Francisco  on  the  north-west  coast  of  the  New  Continent; 
indeed  Joseph  Hooker  believes  that  this  species  of  Fucua 
advances  aa  for  as  Kamtschatka.  In  the  waters  of  the  Ant- 
arctic seas  it  is  even  seen  floating  between  the  pack-ice. J 
The  cellular  band  and  thread-like  stmctiues  of  the  Macro- 
cystis  (which  are  attached  to  the  bottom  of  the  sea  by  an 
adhesive  organ  resembling  a  claw)  seem  to  be  limited  in  their 
length  by  accidental  disturbing  causes  alone, 

(13)  p.  : 

Three  questions  must  he  carefully  distinguished  from  one 
another :  1 .  How  many  species  of  plants  have  been  described 
in  printed  works?  2.  How  many  of  those  discovered — that 
is  to  say  included  in  herbariums — still  remain  undeseribed? 
3.  How  .many  spccifs  probably  exist  on  the  surface  of  the 
earth?  THuirays  edition  of  the  Linn^an  system  contains, 
including  cryptogamic  plants,  only  10,042  species.  Willde- 
now,  in  his  edition  of  the  Species  Plantarum  from  1797  to 

*  Darwin,  Jmimal  of  Ecsearchea  into  Nat  Rist.,  1915,  p.  239. 
+  Voyaget  qftht  Adventare.  and  Beagle,  vol.  iL  p.  363. 
_j  Flora  Aalaretica,  p.  vii.  1  and  178;  and  Camilla  Montognc,  Beta- 
nique  cryptosamt  du  Voyage  de  laBonite,  1846,  p.  36. 
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1807,  has  described  as  many  aa  17,457  species  of  phanero- 
gamia,  reckoning  from  Monandria  to  Polygamia  dioacui.  If 
to  these  we  add  3000  species  of  cryptogamic  plants,  we 
shall  bring  the  number  as  given  by  Willdenow  to  20.000. 
More  recent  investigations  have  shown  how  far  this  estimate 
of  the  species  described,  and  of  those  preserved  in  herbariuniB, 
fells  short  of  the  truth.  Robert  Brown*  first  enumerated 
above  37,000  phanerogamia,  and  I  at  that  time  attempted  to 
describe  the  distribution  of  44,000  species  of  phnncrogamio 
and  cryptogamic  plants,  over  the  different  portions  of  the 
world  already  cxplorcd-f  Decandolle  finds,  on  comparing 
Persoon's  Enchiridium  with  his  Universal  System  divided  into 
twelve  families,  that  more  than  56,000  species  of  plants  may 
be  enumerated  from  the  writings  of  botanists  and  European 
herbariums.^  If  we  consider  how  many  new  species  have 
been  described  by  travellers  since  that  time,  (my  expedition 
alone  afforded  3600  of  the  5B00  collected  species  of  equi- 
noctial  plants),  and  if  wc  bear  in  mind  that  there  are 
assuredly  upwards  of  25,000  phunen^mic  plants,  cultivated 
in  all  the  different  botanical  gardens,  we  shall  soon  see 
how  much  DecandoUe's  estimate  is  below  the  truth.  From 
our  complete  ignorance  of  the  interior  of  South  America 
(Mato-Grosso,  Paraguay,  the  eastern  declivity  of  the  Andes, 
Santa-Cruz  de  la  Sierra,  and  all  the  countries  lying  between  the 
Orinoco,  the  Rio  Negro,  the  Amazon,  and  Puruz),  of  Africa,  of 
Madagascar,  and  Borneo,  and  of  Central  and  Eastern  Asia,  the 
idea  involuntarily  presents  itself  to  the  mind  that  we  are  not 
yet  acquainted  with  one  third,  or  probably  even  with  one  fifth 
part  of  the  plants  existing  on  the  earth.  Drege  has  collected 
7092  phanerogamic  species  in  Southern  Africa  alone;  and  he 
believes  that  the  flora  ofthat  region  consists  of  more  than  11,000 

fihanerogamic  species,  seeing  that  in  Germany  and  Switzer- 
md,  on  an   equal  area  (192,000  square  miles.)  Koch  has 
described  only  3300,  and  Decandolle  only  3645  phanerogamia 
in  France.     I  would  here  also  instance  the  new  genera,  con- 
sisting partly  of  high  forest  trees,  which  arc  stiE  being  dis- 
covered in  the  neigbbourhood  of  large  commercial  towns  in 
the  lesser  Antilles,  although  they  have  been  visited  by  Euro- 
peans for  the  last  three  hundred  years.     Such  considerations, 
"  Qenend  Remarks  on  Ou  Botany  of  Terra  A  vgtralu,  p.  i 
+  HumboMt,  de  dUtrHnUioiie  geographica  P/antamm,  p.  23. 
i  Euai  ilimaUaire  de  Qiographie  botanigve,  p.  02. 
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whicii  I  purpose  developing  more  fully  at  the  close  of  this 
illuHtratioa,  seem  to  verify  the  ancient  myth  of  the  Zend. 
Avesfa,  that  "the  creating  primeval  force  called  forth  120,000 
vegetable  forms  from  the  eacred  blood  of  the  bull." 

If  therefore  no  direct  scientific  solution,  con  be  afibrded  tn 
the  question,  how  many  vegetahle  forms — leafless  cryptogamia 
fwater  alg<B,  fungi,  and  hchena),  characea;,  hverworts,  foha- 
ceous  mosses,  marsilaccas,  lycopodiacese,  and  ferns — exist  on 
the  dry  land,  and  in  the  wide  baain  of  the  sea,  in  the  present 
condition  of  the  organic  terrestrial  life  of  our  planet,  it  only 
remains  for  us  to  employ  an  approximative  method  for  ascertain- 
ing with  some  degree  of  probability  certain  "estremc  limits" 
(numerical  data  of  minima).  Since  the  j^ar  1815,  I  have, 
in  my  arithmetical  considerations  on  the  geography  of  plants, 
calculated  the  numbers  expressing  the  ratio  which  the  aggre- 
gate of  species  of  different  natural  families  bears  to  the  whole 
mass  of  the  phanerogamia  in  those  countries  where  the  latter  is 
sufficiently  determined.  Kobert  Brown,*  the  greatest  botanist 
of  our  age,  had,  prior  to  my  researches,  already  determined 
the  numerical  proportion  of  the  principal  divisions  of  vegetable 
fbrraB,  as  for  instance  of  acotyledons  [Jtsatms,  cryptogamic  or 
cellular  plants)  to  cotyledons  {Phanerogamia,  or  vascular 
plants),  and  of  monocotyledons  {Endogenis)  to  dicotyledons 
{Exoffeiia).  He  finds  the  ratio  of  monocotyledons  to  dicotyle- 
dons in  the  tropical  zone  as  in  the  proportion  of  1  to  5,  and 
in  the  frigid  zone,  in  the  paraOela  of  60^  north,  and  S5^  south 
lat.  as  1  to  2^.\  The  absolute  numbers  of  the  species  are 
compared  together  in  the  three  great  divisions  of  the  vegetable 
kingdom,  according  to  the  method  developed  in  Brown's  work. 
I  was  the  first  who  passed  bom  these  principal  divisions  to 
the  individual  iamiiies,  and  considered  the  number  of  the 
species  contained  in  each,  in  their  ratio  to  the  whole  mass 
of  phanerogamia  belonging  to  one  zone.J 

•  Formerly  librarian  to  Sir  Joseph  BankB,  now  PreaidaQt  of  the 
LiiiQiean  Society. — Ed. 

+  Kobert.Brown,  Oeneral  remarla  on  the  bolany  of  Ttrra  Aastralit, 
in  Flinfler^  Voyagt,  toL  iL  p.  838. 

t  Compare  my  c^a&y,  De  dUlribuiione  geographica  PltaUanmi 
secundum  aeli  Umperiem  el  altiiadmem  montiam,  181T,  pp.  2* — *4; 
and  Bee  the  further  development  of  nomerical  reltttinna  as  given  by  me 
in  the  Dictionnaire  des  Sdences  oatKreUtB.  t  iviii.  1820,  pp,  123— 
436;  and  in  the  Antutka  de  Ghhnie  ct  de  Phyaiiiue.  t.  xvL  1S21, 
pp.  267—202. 
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The  numerical  relationB  of  the  forms  of  plants,  and  the  laws 
observed  in  their  geographical  iliatribution.  admit  of  being 
considered  from  two  very  different  points  of  view.  When  we 
study  plants  in  their  arrangement  according  to  natunil  iiimi- 
lies,  without  regard  to  their  geographical  difltribution,  the 
question  arises  r  What  are  the  fundamental  forms  or  types 
of  or^nization,  in  accordance  with  which  the  greater  number 
of  their  species  are  formed^  Are  there  more  Glumaeeoo  than 
Compoait®  on  the  earth's  surface?  Do  these  two  orders  of 
plants  combined,  constitute  one-fourth  of  the  phanerogamia? 
What  numerical  rektion  do  monocotj'ledons  bear  to  dicoty- 
ledons? These  are  questions  of  general  phytology,  a  science 
that  investigates  the  or^nization  of  plants  aod  their  mutual 
connection,  and  therefore  has  reference  to  tho  now  existing 
state  of  vegetation. 

If,  on  the  other  hand,  tie  species  of  plants  that  have  been 
connected  together  according  to  their  structural  analogy,  are 
considered  not  abstractedly,  hut  in  accordance  with  their 
climatic  relations,  and  their  distribution  over  the  earth's  sur- 
face, these  questions  acquire  a  totally  different  interest.  We 
then  examine  what  families  of  plants  predominate  in  the  torrid 
zone  mora  than  towards  the  polar  circle  over  other  phanero- 
gamia?  We  inquire,  whether  the  Composito!  are  more  nume- 
rous in  the  new  than  in  the  old  world,  under  equal  geogra- 
phical latitudes  or  between  equal  isothermal  lines?  Whether 
the  forma  which  gradually  lose  their  prcdomin^ce  in  advanc- 
ing from  the  equator  to  the  poles,  follow  a  similar  law  of 
decrease  in  ascending  mountains  situated  in  the  equatorial 
region?  Whether  the  relations  of  the  different  families  to 
the  whole  mass  of  the  phanerogamia  differ  under  equal  iso- 
thermal lines  in  the  temperate  zones  on  either  side  of  the 
equator?  These  questions  belong  to  tho  geography  of  plants 
properiy  so  called,  and  are  connected  with  the  most  important 
problems  that  can  be  presented  by  meteorology  and  terrestrial 
physics.  Thus  the  predominance  of  certain  families  of  plants 
determines  the  character  of  a  landscape,  and  whether  the 
aspect  of  the  country  is  desolate  or  luiuriant,  or  smil. 
ing  and  majestic.  Grasses,  forming  extended  Savannahs, 
or  the  abundance  of  fi-u it-yielding  palms,  or  social  coniferous 
trees,  have  respectively  exerted  a  powerfiil  influence  on  the 
material  condition,  manners,  and  character  of  nations,  and  on 
the  more  or  less  mpid  development  of  (heir  prosperity. 
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In  studying  the  geographical  distribution  of  forms,  we  may 
consider  the  species,  genera,  and  natural  fiiniiliea  of  plants 
separately.  A  single  apcciGa,  especially  amonesocial  plants, 
frequently  coTera  an  estensive  tract  of  land.  Thus  we  have 
in  the  north.  Pine  or  Fir  forests,  and  Heaths  [ericela] ;  in 
Spain,  Cistus  groves ;  and  in  tropical  America,  collections  of 
one  and  the  same  species  of  Cactus,  Crotou,  Brathys,  or  Bam- 
busa  Guadua.  It  is  interesting  to  study  mure  closely  these 
relations  of  individual  increase,  and  of  organic  development; 
and  here  we  may  inquire,  what  species  produces  the  greatest 
number  of  individuals  in  one  certain  zone;  or,  merely  what 
are  the  families  to  which  the  predominating  species  belong  in 
different  climates.  In.  a  verj-  high  northern  latitude,  where  the 
Composite  and  the  Ferns  stand  in  the  ratios  of  1 :  13  and  1 :  25 
to  the  sum  of  all  the  phanerogamia  (i.  e.,  where  these  ratios  are 
ibund  by  dividing  the  sum  total  of  all  phanerogamia  by  the 
number  of  species  included  in  the  family  of  the  Composito,  or 
in  that  of  the  Ferns) ;  one  single  species  ofFem  may.however, 
cover  ten  times  more  space  than  all  the  species  of  the  Com- 
posita)  taken  together.  In  this  case  the  Ferns  predominate 
over  the  Composilfe  by  their  mass,  and  by  the  number  of  the 
individuals  belonging  to  the  same  species  of  Ptcris,  or  Foly- 
podium ;  but  they  will  not  be  found  to  predominate,  if  we 
only  compare  the  number  of  the  different  specific  forms  of  the 
Filiees,  and  of  the  Compositte,  with  the  sum  total  of  all  Phane- 
rogamia. As,  therefore,  multiplication  of  plants  does  uot  follow 
the  same  laws  in  all  species,  and  as  all  do  not  produce  an  equal 
number  of  iudividuals,  the  quotients  obtained  by  dividing  the 
sum  of  all  phanerogamic  plants  by  the  species  of  one  family. 
do  not  alone  determine  the  leading  features  impressed  on  the 
landscape,  or  the  physiognomy  of  nature  pecuhai'  to  different 
regions  of  the  earth.  If  the  attention  of  the  travelling  botanist 
be  arrested  by  the  frequent  repetition  of  the  same  species, 
by  its  mass,  and  the  uniformity  of  vegetation  thus  produced,  it 
will  be  still  more  forcibly  arrested  by  the  iufrequeney  of  many 
other  Bpedes  useful  to  man.  In  tropical  regions,  where 
the  Eubiafcete,  Myrtlea,  Leguminoso),  or  Terebintbaeeaj, 
compose  the  forests,  one  is  astonished  to  meet  with  so  few 
trees  of  Cinchona,  or  of  certain  species  of  mahogany 
(SwieiBiiia),  of  Haimatosylon,  Styrax,  or  balsamic  Myroxylon. 
I  would  also  here  refer  to  the  scanty  and  detached  occurrenee 
of  the  precious    febrifuge-bark   trees   (species  of  Cinchona) 
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which  I  had  an  opportunity  of  observing  on  the  declivity  of 
the  elevated  plains  of  Bogota  and  Popayan,  and  in  the  neigh- 
bourhood of  Loxa,  iu  descending  towards  the  unhealthy  valley 
of  the  Catamnyo,  and  to  the  river  Amazon.  The  febrifuge- 
bark  hunters  (Cazadorcs  de  Casearilla).  as  those  Indians  and 
MestiKocB  ore  called  at  Loxa.  who  each  year  collect  the  moat 
efficacious  of  all  the  medicinal  barks,  the  Cinchona  Cmidaminea, 
among  tbe  lonely  mountains  of  Caxanuma,  Urituginga,  and 
Bumisitana,  undergo  considerable  danger  in  climbing  to  the 
Gummits  of  the  highest  foreat-trees,  in  order  to  obtain  an 
extended  view,  from  which  they  may  distinguish  the  scattered, 
slender,  and  aspiring  trunks  of  the  Cinchona,  by  the  reddish 
tint  of  their  large  leaves.  The  mean  temperature  of  this 
important  forest  region  (between  4"  and  i^"  south  lat.)  varies 
from  60°  to  68"  Pahr..  at  an  absolute  height  of  from  6400  to 
8000  feet  above  the  level  of  the  sea.* 

In  considering  the  distribution  of  species,  we  may  also, 
independently  of  individual  multiplication  and  mass,  compare 
together  the  absolute  number  which  belong  to  each  family. 
Such  a  mode  of  comparison,  which  was  employed  by  Decan- 
dol!c,t  htis  been  extended  by  Kunth  to  more  than  3300  of  tho 
species  of  ComposiHo  with  which  we  are  at  present  acquainted. 
It  does  not  show  what  family  preponderates  by  individual 
mass,  or  by  the  number  of  its  species,  over  other  phanerogamic 
forms,  but  it  simply  indicates  how  many  of  the  species  of  one 
and  tho  same  family  are  indigenous  in  any  one  country  or 
portion  of  the  earth.  The  results  of  this  method  are,  on  the 
whole,  more  exact,  because  they  are  obtained  by  a  careful 
study  of  the  separate  families,  without  requiring  that  tho 
whole  number  of  the  phanerogomia  of  every  country  should 
be  known.  Thus,  for  Justanco,  the  most  varied  forms  of  Ferns 
are  found  in  the  tropical  zone,  each  genus  presenting  tho 
greatest  number  of  species  in  the  temperate,  humid,  and 
shaded  mountainous  parts  of  islands.  While  these  species  are 
less  numerous  in  passing  from  tropical  regions  to  the  temperate 
zone,  their  absolute  number  diminishes  still  more  in  approach- 
ing nearer  to  the  poles.  Although  the  frigid  zone,  as,  for 
instance,  Lapland,  supports  species  of  the  lamilies  which  are 

*  Humboldt  et  Bonplnnd,  Planter  iquinoxialei,  t.  i.  p.  33,  tab,  10. 

t  See  hiB  work,  Hegai  Vegetabilia  Systetna  Jialurale,  t.  i.  pp.  12S, 
396,  139,  464,  filO. 
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best  able  to  resist  the  cold.  Ferns  predominate  more  over 
other  phanerogamia  in  Laplaiid  than  either  in  France  or 
Germany,  notwithBtanding  the  absolute  inferiority  of  the 
gross  number  of  femH  indigenous  to  the  northern  zone,  when 
compared  with  other  countries.  These  relations  are.  in 
France  and  Germany,  as  y^-  and  -jij-,  while  in  Lapland  they 
are  as  ■^.  These  numeric^al  relations  (obtained  by  dividing 
the  sum  total  of  all  the  phanert^mia  of  the  different  floras 
by  the  apeciea  of  each  family)  were  pubhshed  by  me  in  1817, 
in  my  Prolegomena  de  diatribaiione  geoffraphica  Flanlarum, 
and  corrected  in  accordance  with  the  great  works  of  Robert 
Brown,  in  my  Essay  on  the  Distribution  of  Plants  OTsr  the 
earth's  sur&ce,  which  I  subsequently  wrote  in  French,  These 
relations,  aa  we  advance  &om  the  equator  towards  the  poles, 
necessarily  vary  from  the  ratios  obtained  by  a  comparison  of 
the  absolute  number  of  the  different  species  belonging  to  each 
family.  We  often  see  the  value  of  the  fractions  increase  by 
the  decrease  of  the  denominator,  whilst  the  absolute  number 
of  the  species  is  reduced.  In  the  fractional  method  which  I 
have  followed  as  the  most  apphcabic  to  questions  relating  to 
the  geography  of  plants,  there  are  two  variable  quantities :  for 
m  passing  from  one  isothermal  line  to  another,  we  do  not  find 
the  sum  total  of  the  phanerogamia  change  in  the  same  propor- 
tion as  the  number  of  the  species  of  one  particular  family. 

lu  proceeding  from  the  consideration  of  these  species  to 
that  of  the  divisions  estfthliahed  in  the  natural  system  accord- 
ing to  an  ideal  series  of  abstractions,  we  may  direct  oiu- 
attention  to  genera  or  races,  to  families,  or  even  to  still  higher 
classes  of  division.  There  are  some  genera,  and  even  whole 
film ilies,  which  exclusively  belong  to  certain  zones;  not  merely 
because  they  can  only  thrive  under  a  special  combination  of 
climatic  relations,  but  also  because  they  first  sprang  up  within 
very  circumscribed  localities,  and  have  been  checked  in  their 
migrations.  The  lai^r  number  of  genera  and  families  have, 
however,  their  representatives  in  all  regions  of  the  earth, 
and  at  all  elevations.  The  earliest  inquiries  into  the  distri- 
bution of  vegetable  forms  had  reference  to  genera  alone,  and 
are  to  he  found  in  the  valuable  work  of  Treviranus.*  This 
method  is,  however,  less  appropriate  for  yielding  general 
results,  than  that  which  compares  the  number  of  the  species  of 
•  Biologie,  bd.  ii.  a.  47,  63,  S3,  12B, 
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each  family,  or  the  great  leading  diTisions  (acotyledi 
cotyledons,  and  dicoUledona).  with  the  sum  total  of  thephanero- 
gamia.  In  the  frigid  zone,  the  variety  of  forms,  or  the  number 
of  the  genera,  does  not  decrease  in  an  equal  degree  with  that 
of  the  species,  there  being  in  these  regions  relatively  more 
genera  and  fewer  species.*  The  case  is  almost  the  same 
on  the  sununits  of  high  mountain -chains,  where  are  sheltered 
individual  members  of  many  different  genera  which  one 
would  be  disposed  to  regard  as  belonging  exoluaively  to  the 
vegetation  of  the  plain. 

I  have  deemed  it  expedient  to  indicate  the  different  points 
of  view  from  which  the  laws  of  the  distribution  of  vegetable 
forms  may  be  considered.  It  is  only  when  these  points  of 
view  are  confounded  together,  that  we  meet  with  contradic- 
tions, which  have  been  unjustly  attributed  to  uncertainty  of 
observation. t  When  exfiressions  hke  the  foUowing  are  em- 
ployed; "Thia  form,  or  this  family  diminishes  as  it  approaches 
towards  the  cold  zone,"  or  "the  true  habitat  of  this  form  is 
in  such  or  such  a  parallel  of  latitude;"  or  "this  is  a  southern 
form,"  or,  again,  "it  predominates  in  the  temperate  zone;" 
it  should  be  definitely  stated  whether  reference  is  made  to 
the  absolute  number  of  the  species,  and  the  proportion  of  their 
predominance  according  to  the  increase  or  decrease  of  lati- 
tude; or  whether  the  meaning  conveyed  is,  that  a  family, 
when  compiirod  with  the  whole  number  of  the  phanerogamin 
of  a  fiora,  predominates  over  other  families  of  plants.  The 
impression  conveyed  to  the  mind  of  the  predominance  of  forms, 
depends  literally  on  the  conception  of  relative  quantity. 

Terrestrial  physics  have  their  numerical  elements  as  well 
as  the  cosmical  system,  and  it  is  only  by  the  united  labours 
of  botanical  travellers  that  we  can  hope  gradually  to  arrive 
at  a  knowledge  of  the  laws  which  determine  the  ge<^;ra- 
phical  and  chmatic  distribntion  of  vegetable  forms.  I  have 
already  observed  that  in  the  temperate  Kone  of  the  northern 
hemisphere,  the  Compositie  (Synanthereffi)  and  the  GlumaceiB 
(in  which  latter  division  I  place  the  three  femilies  of  the 
Gramineffi,  the  Cyperoidese,  and  the  Jnncacete)  constitute  the 
fourth  part  of  all  phanerogamia.     The  ibllowing  numerical 

•  DecandoJle,  Thforie  eUmenlaire  dela  Bntaniqae,  p.  IBO;  Hum- 
boldt, Novagfmra  et  tpeciti  PlaTilaruM,  t.  i.  pp.  ivii.  I. 
t  JahTbUcher  der  OanHchttunde,  bd.  i.  Berlin,  1813,  a.  18,  21 
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relations  are  the  result  of  my  investigations  for  seven  great 
families  of  the  vegetable  kingdom  in  one  and  the  same  tem- 
perate zone: 

GliimaceiB       ^  (Grasses  alone  Jj) 

ComposiUe      X 

LegmniaoeiB  JU 

lAbUtie         ^ 

tInllielUfenB  ^^ 

AmentaceK  (Cupulifcne,  Bctulineie,  and  S&liclneiE)  J- 

Cruciferte  _■ 
The  forms  of  organic  beings  are  reciprocally  dependent  on. 
one  another.  Such  is  the  imity  of  natiire,  that  these  (arraa 
limit  each  other  in  obedience  to  laws  which  are  probably  con- 
nected with  long  periods  of  time.  \^'hen  we  have  ascertained 
the  number  of  the  species  on  any  particular  part  of  the 
earih's  surface  belonging  to  one  of  the  great  iamilies  of 
the  Glumaceic,  the  Leguminosai,  or  the  Compositte,  we  may 
with  some  degree  of  probability,  form  approximative  con- 
clusions regarding  the  number  of  all  the  phanerogamia, 
as  well  as  of  the  species  belonging  tfl  the  other  families  of 
plants  growing  in  the  country.  The  number  of  the  Cy- 
peroidem  determines  that  of  the  Composittc,  and  the  number 
of  the  latter  determines  that  of  the  Leguminosie ;  and  these 
estimates,  moreover,  enable  us  to  ascertain  in  what  classes  and 
orders  the  Floras  of  a  country  arc  still  incomplete,  teaching 
us  what  harvests  may  still  bo  reaped  in  the  respective  fitmiUea, 
if  we  guard  against  confounding  together  very  different 
systems  of  vegetation. 

The  comparison  of  the  nttmerieal  proportions  of  families  in. 
the  different  zones  which  have  as  yet  been  well  explored,  has 
led  me  to  a  knowledge  of  the  laws  which  determine  the  nu- 
merical increase  or  decrease  of  vegetable  forms  constituting 
a  natural  family,  in  proceeding  from  the  equator  to  the  polea, 
when  compared,  for  instance,  with  the  whole  mass  of  phane- 
rogamia peculiar  to  each  zone.  We  must  here  have  regard 
not  only  to  the  direction,  but  also  to  the  rapidity  or  measure 
of  the  mcrease.  We  see  the  denominator  of  the  fraction, 
■which  expresses  the  ratio,  increase  or  diminish.  Thus,  for 
instance,  the  beautiful  family  of  the  Legi 
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in  proportion  as  it  recedes  from  the  equinoctial  zone  to  the 
north  pole.  II'  we  find  its  ratio  for  the  torrid  zone  (fi^m  0° 
to  10°  of  latitude)  Jj.  we  shall  have  for  the  part  of  the  tem- 
perate zone  (lying  between  43°  and  52°)  -^i  and  for  the  frigid 
zone  (between  S7°  and  70°  lat.)  only  jij.  The  direction 
followed  by  thu  great  fomily  of  the  Legmninosai  (viz.,  increase 
towards  the  equator)  is  also  that  of  the  Rubiacete,  the  Euphor* 
biaeeoc,  and  especially  the  Malvaceo).  On  the  other  hand, 
the  Gramineo?  and  the  Juncaceie  (the  latter  more  than  the 
former),  the  Ericeai,  and  Am^ntaceiG,  diminish  towards  the 
torrid  zone.  The  Composite,  LabiatiE,  Umbeltifcro),  and 
Crucifene,  diminish  from  the  temperate  zone  towards  the  pole 
and  the  equator,  and  the  two  latter  femilios  most  rapidly  in 
the  direction  of  the  equatorial  region;  whilst  in  the  temperate 
zone  the  Crueifene  are  three  times  more  abundant  in  Europe 
than  in  the  United  States  of  North  America.  In  Greenland 
the  Labinta:  ore  reduced  to  only  one  species,  and  the  UmbeU 
Kferffi  to  two,  while  the  whole  number  of  the  phanerogamia 
still  amounts,  according  to  Homemann.  to  315  species- 
It  must  at  the  same  time  be  observed  that  the  development 
of  plants  of  different  familieH.  and  the  distribution  of  their 
forms,  do  not  depend  alone  on  the  geographical,  or  even  on 
the  isothermal  latitude;  the  quotients  not  being  always  equd 
on  one  and  the  same  isothermal  line  in  the  temperate  zone,  as 
for  instance  in  the  plains  oi'  America  and  in  those  of  the  Old 
Continent.  Within  llie  tropics  there  is  a  very  marked  differ- 
ence between  America,  the  East  Indies,  and  the  western  coast 
of  Africa  The  distribution  of  organic  beings  over  the  surface 
of  the  earth  does  not  depend  solely  on  the  great  complication 
of  thermic  and  climatic  relations,  but  also  on  geologieiJ  causes 
which  continue  almost  wholly  unknown  to  us,  since  they  havo 
been  produced  by  the  original  condition  of  the  earth,  and  by 
catastrophes  which  have  not  affected  all  parts  of  our  planet 
simultaneously.  The  large  pachydennato  are  no  longer  found 
in  the  New  Continent,  while  they  still  exist  under  analogous 
climates  in  Asia  and  Airica.  These  differences,  instead  of 
deterring  us  from  the  investigation  of  the  laws  of  nature, 
should  rather  stimulate  us  to  study  them  in  all  their  intricate 
modifications. 

The  muncrical  laws  of  families,  the  frequently  striking 
agreement  between  the  ratios,  where  the  species  constituting 
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these  families  ure  for  the  moat  part  different,  lend  us  into  that 
mystorious  obscurity  which  envelopes  everything  counected 
with  tlic  fixing  of  organic  types  in  the  different  species  of 
aniimilB  ond  plants,  and  with  all  that  rofera  to  formation  and 
development.  I  will  take  as  examples  two  neighbour- 
ing countries — Prance  and  Germany — which  have  both  been 
long  since  explored.  In  Franco  many  epecios  of  Gramiuae, 
Umbelliferos,  Cnicifertc,  Compositic,  Legumiuosfe,  and  Labiatte 
are  wanting,  which  are  some  of  the  commonest  in  Germany, 
and  yet  the  ratios  of  these  six  lai^  families  are  almost  iden- 
tical in  both  countries.  Their  relations,  which  I  here  give, 
are  as  follows: 


Familiea. 

Genuanf. 

France. 

Onminen. 

....         Vs         .- 

...       A 

...            A            ... 

.,,.         A 

Ciacifcrm. 

....         tV        ...- 

....       A 

CompoaitEO 

i 

t 

....              -jV              .... 

....       A 

IsbialK 

...     ^     .... 

....      A 

This  con'espondeace  in  the  number  of  species  of  one 
femily  compared  to  the  whole  mass  of  the  phanero- 
gamia  of  Germany  and  France  would  not  exist,  if  the 
absent  German  species  were  not  replaced  in  France  by  other 
types  of  the  same  fomilies.  Those  who  delight  in  con- 
jeetures  respecting  the  gradual  transformation  of  species, 
and  who  regard  the  different  parrots,  peculiar  to  islands 
situated  near  each  other,  as  merely  transformed  species, 
will  ascribe  the  remarkable  uniformity  prepented  by  the 
above  numerical  ratios  to  a  migration  of  the  same  species, 
which  having  been  altered  by  climatic  influences,  continuing 
for  thousands  of  years,  appear  to  replace  each  other.  But 
why  have  our  common  Heath,  (CaUuna  vulgaris,)  and  oor 
Oaks  rot  penetrated  to  the  east  of  the  Ural  Mountains,  and 
passed  from  Europe  to  northern  Asia  ?  Why  is  there  no 
species  of  the  genus  Rosa  in  the  southern,  and  seareely  any 
Calceolaria  in  the  northern  hemisphere?  These  are  pointe 
that  cannot  he  explained  by  peculiarities  of  temperature. 
The  present  distribution  of  forms  (fixed  forms  of  organization) 
is  no  more  explained  by  thermal  relations  alone,  than  by  the 
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liypotheaiB  of  migratioua  of  plants  radiatiiig  from  Gertain, 
central  points,  llicrmal  relatioDS  are  icarcely  sufficient  to 
CEplain  ttie  phenomenoa  why  certiiio  species  have  fixed  limits 
licyond  which  they  cannot  pass,  either  in  the  plains  towards 
the  pole,  or  id  vertical  elevation  on  the  declivities  of  moun- 
tains. The  cycle  of  vegetation  of  each  gpecies,  however 
difforcDt  may  be  its  duration,  requires  a  certain  minimiutl 
of  temperature  to  enaile  it  to  arrive  at  the  Ml  stage  of  its 
development.*  But  ail  the  conditions  necessary  to  the 
existence  of  a  plant,  either  within  its  natural  sphere  of  dis- 
t«ibution  or  cultivation — such  as  geographical  distance  from 
the  pole,  and  elevation  of  the  locality — are  rendered  still 
more  complicated  by  the  difficulty  of  determining  the  begin- 
ning of  the  thermic  cycle  of  vegetation;  by  the  influence 
which  tlie  unequal  distribution  of  the  same  quantity  of  heat 
among  days  and  nights  succeeding  each  other  in  groups, 
exerts  on  the  irritability,  the  progressive  development,  and 
the  whole  vital  process ;  and  lastly,  by  the  secondly  influence 
of  the  hygrometric  and  electric  relations  of  the  atmosphere. 

My  investigations  cegarding  the  numerical  laws  of  the  dis- 
tribution of  vegetable  forms  may,  perhaps,  at  some  future  time, 
be  applied  successfully  to  the  different  classes  of  verte- 
brate animals.  The  ridi  collections  of  the  Museum  d'histoire 
naturellc  in  the  Jardin  des  Plantes  at  Paris,  contained  in  1B20, 
at  a  rough  estimate,  above  S6.0D0  species  of  phanerogamic  and 
cryptogamtc  plants  in  the  herbariums,  44,000  insects  (proba- 
bly below  the  actual  number,  although  they  were  thus  given 
me  by  Latreille),  2500  species  of  fishes.  700  reptiles,  4000  birds, 
and  boo  mammalia.  Europe  possesses  about  80  mammalia, 
400  birds,  and  30  reptiles;  there  are,  therefore,  five  times  as 
many  birds  as  mammalia  in  the  northern  temperate  zone,  (as 
there  are  in  Europe  five  times  as  many  Compositte  as  Amenta- 
oeffi  and  Coniferro,  and  five  times  as  many  Leguiiiinosro  as 
OrohidcEB  and  Euphorhiaceai).  In  the  southern  temperate 
zone  the  ratio  of  Ihe  Mammalia  bears  a  sufficiently  striking 
accord  with  that  of  Birds,  being  as  I  :  4'3.      Birds  (and  lep- 

■  Ployfair,  in  the  TraoKuiioru  <jftht  Eoyal  Soc.  <jfEdinb.,  voL  v. 
1805,  p.  SD2;  Hnmboldt,  on  the  sum  total  of  the  thermometric  degrees 
required  for  tho  cyele  of  vegetation  of  the  Cereals,  in  Mint,  mr  des 
HgiKa  Uotherma,  p.  86;  Bousaingault,  Ecoiioinie  rv,roli,  t.  ii. 
6B3,  667;  uic!  Alphonee  Ueciuidolle,  ■'iur  Its  canatt  ipii  lim\ 
edicts  vfgSifitts,  1847,  p.  S. 
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tiles  even  to  a  greater  extent),  increase  more  thaa  mammalia  in 
adyancing  towards  the  torrid  zone.  We  might  be  disposed 
to  believe,  from  CuTier*s  investigations,  that  this  ratio  was 
different  in  the  earlier  age  of  oar  planet,  and  that  the  number 
of  mammalia  that  perished  by  convulsions  of  nature  was  much 
greater  than  that  of  birds.  Latreille  has  shown  the  different 
groups  of  insects  that  increase  in  advancing  towards  the  pole, 
or  towards  the  equator,  and  Illiger  has  indicated  the  native 
places  of  3800  birds,  according  to  the  quarters  of  the  globe; 
— a  far  less  instructive  method  than  if  they  had  been  given 
according  to  zones.  We  may  easily  comprehend  how,  on  a 
given  area,  the  individuals  of  one  class  of  plants  or  animals 
may  limit  each  other's  numbers,  and  how,  after  the  long- 
continued  OQBitests  and  fluctuations  engendered  by  the  re- 
quirements of  nourishment  and  mode  of  life,  a  condition  of 
equilibrium  may  have  been  at  length  established;  but  the 
causes  which  have  determined  tl^eir  typical  varieties,  and 
have  circumscribed  the  sphere  of  the  distribution  of  the 
forms  themselves,  no  less  than  the  nimiber  of  individuals  of 
each  form,  are  shrouded  in  that  impenetrable  obscurity  which 
still  conceals  from  our  view  all  that  relates  to  the  beginning 
of  things  and  the  first  appearance  of  organic  life. 

If,  therefore,  as  I  have  already  observed  at  the  beginning  of 
this  illustration,  we  attempt  to  give  an  approximative  estimate 
of  the  numerical  limit  ("  le  nombre  limite"  of  the  French  ma- 
thematicians), below  which  we  cannot  place  the  sum  of  all  the 
phanerogamia  on  the  surface  of  the  earth;  we  shall  find  that 
the  surest  method  will  be  by  comparing  the  known  ratios  of  the 
families  of  plants  with  the  number  of  the  species  contained 
in  our  herbariums,  or  cultivated  in  large  botanical  gardens. 
As  I  have  just  remarked,  the  herbariums  of  the  Jardin  des 
Plantes  at  Paris  were,  in  1820,  already  estimated  at  56,000 
species.  I  will  not  hazard  a  conjecture  as  to  the  number  that 
may  be  contained  in  the  herbariums  of  England,  but  the  great 
Paris  herbarium,  which  Benjamin  Delessert  with  the  noblest 
disinterestedness  has  given  up  to  free  and  general  use,  was 
estimated,  at  the  time  of  his  death,  to  contain  86,000  species, 
a  number  almost  equal  to  that  which  Lindley,  even  in  1835,* 
regarded  as  the  probable  number  of  all  the  species  existing 
"  on  the  whole  earth."  Few  herbariums  are  nimibered  with 
*  Introduction  to  Botany,  2nd  ed.  p.  504. 
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cnre,  according  to  a  complete,  sercre,  and  methodical  separa- 
tion of  the  different  varieties;  while,  moreover,  we  often  find 
no  inconsiderable  number  of  plants  wanting  in  the  la:^  so- 
called  general  herbariums,  which  are  contained  in  some  of  the 
smaller  ones.  Dr.  Klotzsch  estimates  the  whole  number  of 
Phanerogamic  plants  in  the  Great  Royal  Herbarium  at 
Schoneberg,  near  Berlin,  of  which  he  is  curator,  at  74,000 
species. 

Loudon's  useful  work  {Hortus  hrilannictia)  gives  a  general 
view  of  the  species  which  now  are  or  recently  have  been,  cul- 
tivated in  English  gardens.  The  edition  of  1832  enume- 
rates, including  indigenous  plants,  exactly  2G,6G0  Phane- 
logamia.  We  must  not  confound  with  this  large  number 
of  plants  that  either  have  been,  or  still  are,  cultivated  in 
Great  Britain,  "all  theliving  plants  which  maj  simultaneously 
be  found  in  an  individual  botanic  garden."  In  this  last 
respect  the  Botanic  Garden  of  Berlin  has  long  been  regarded 
as  one  of  the  richest  in  Europe.  Tha  fame  of  its  extraordi- 
nary riches  rested  formerly  on  a  mere  approximative  estimate 
of  its  contents,  and,  as  my  old  friend  and  fellow-laboorer  Pro- 
fessor Kunth,  has  very  correctly  remarked,*  "  it  was  only  by 
the  completion  of  a  systematic  catalogue,  based  on  the  most 
careful  examination  of  the  species,  that  an  actual  enumeration 
could  he  undertaken.  This  enumeration  gave  soniewliat  more 
than  14,060  species;  and  when  wc  deduct  from  these  375 
cultivated  ferns,  there  remain  13,685  Fhauerogaraia,  among 
which  there  are  1  GOO  ComposiKc,  1150  Leguminosss,  428 
Labiata;,  370  UmheUifera;,  460  OrchideiE,  60  Pahns,  and  600 
Grasses  and  Cyperaceai.  If  we  compore  with  these  numbers 
the  munbcr  of  species  given  in  recent  works,  as,  for  instance, 
Compositm  (according  to  Decondollc  and  Wulpers),  at  about 
10,000,  Legnminostc  8070,  Lobiata  (Bentham)  2190,  Umbel- 
lifertc  1620,  Grasses  3544,  and  Cyperacea;  2000,t  we  shall 
perceive  that  the  Botanic  Garden  at  Berlin  cultivates  only 
\,  ^,  and  \  of  the  very  lai^e  families  (Composites,  Legumijioste, 
and  Grasses),  and  as  many  as  \  and  \  of  the  already  described 
species  belonging  to  the  small  families  (Labiata;  and  Umbel- 
lifersc).    If  wc  estimate  the  number  of  all  the  different  species 

*  Mannacript  notice  communicalcd  lo  the  "QiirteBbBu-Vercin"  in 
Dec.  1846. 

■f  Kunth,  Eaumeratio  Planfarum. 
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of  Phanerogamia  ainailianeously  cultivated  in  aU  tbc  botanical 
gardens  of  Europe  at  20,000,  we  shaU  find,  as  they  appear  to 
c<mstituf«  about  the  eighth  part  of  those  ah-eadj  described 
and  contained  in  herbariums,  that  the  whole  number  of 
Phanerf^amia  must  amount  to  nearly  160,000.  This  esti- 
mate need  not  he  regarded  as  too  high,  since  scarcely  the 
hundredth  part  of  many  of  the  larger  fiunihes,  as,  for  instance, 
Quttifera;,  Malpighiaccic,  Mclastomecc,  Myrtacoa;,  and  Ru- 
biaceae,  belong  to  our  gardens."  If  we  take  the  number 
(26,660  Bpeeies),  gifen  in  Loudon's  "  HortuB  BrilannicuB," 
as  the  basis,  we  shall  find,  from  the  well-grouuded  seriea 
of  inferences  drawn  by  Professor  Kunth,  and  which  I  borrow 
from  his  manuscript  notice  above  referred  to,  that  the  esti- 
mate of  160,000  will  increase  to  213,000  species;  and 
even  this  is  stiil  very  moderate,  since  Hoynnold,  in  his 
"  Nomenclator  botanicus  hortensis''  (1846),  estimates  the 
epecies  of  Fhanerogamia  already  cultivated  at  35,600.  Od 
the  whole,  therefore, — and  the  conclusion  is.  at  first  sight, 
sufficiently  striking, — the  number  of  species  of  Phaneri^amia 
at  present  known  by  cultivation  in  gardens,  hy  descriptions, 
and  in  herbariums,  is  almost  greater  than  that  of  known 
insects.  According  to  the  average  estimates  of  several  of 
the  most  distinguished  entomologists,  whose  opinion  I  hare 
been  able  to  obtain .  the  number  of  insects  at  present  described, 
or  contained  in  collections  without  being  described,  may  be 
stated  as  between  150,000  and  170,000  species.  Ihe  rich 
collection  at  Berlin  contains  fully  90,000,  among  which  there 
are  about  32,000  beetles.  Travellers  have  collected  an  im- 
mense quantity  of  plants  in  remote  regions,  without  bring- 
ing with  them  the  insects  living  upon  them,  or  in  the  neigh- 
bourhood. If,  however,  we  Kmit  those  numerical  estimates 
to  a  definite  portion  of  the  earth's  surface  that  has  been  the 
best  explored  in  regard  to  its  plants  and  insects,  as,  for 
instance,  Europe,  wo  find  the  ratio  between  the  vital  forms 
of  Phanerogamic  plants  and  those  of  insects  changed  to  such 
a  degree,  that  while  Europe  counts  scnrcoly  7000  or  8000 
Phoncrogamia,  more  than  three  times  that  number  of  Euro- 
pean insects  are  at  present  known.  According  to  the  interest- 
ing  contributions  of  my  friend  Dohrn  in  Stettin,  more  than 
8700  insects  have  ah'eady  been  collected  from  the  rich  fauna 
of  the  neighbourhood,  and   yet  there  are  still  many  Micro- 
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Lepidoptera  wanting;  while  the  number  of  Phanerogamia 
found  there  eearcely  exceed  J  000.  The  Insect-fauua  of  Great 
Britain  ia  estimated  at  11,600.  Sucfa  a  preponderance  of 
animal  forme  will  appear  less  surprising  when  we  remember 
that  aeveral  of  the  large  classes  of  insects  live  only  on  animal 
eubatancea,  whilst  others  subsist  on  agamic  plant*  (Fungi), 
and  eren  on  those  which  are  Hubterranean.  Bombyi  Pini, 
the  Pine  Spider,  the  most  destructive  of  all  foresl^insects, 
is  infested,  according  to  Uatzeburg,  by  no  less  than  thir^-fiTC 
parasitical  Ichneumonidte. 

These  consideratione  have  led  us  to  the  proportion  borne 
by  the  number  of  species  growing  in  gardens  to  the  gross 
number  of  those  already  described  and  pveserved  in  herba- 
riuma;  it  now  remains  for  us  to  consider  the  proportion  of 
the  latter  to  the  conjectural  number  of  species  existing  on 
the  whole  earth,  or,  in  other  words,  to  test  their  minimiini 
by  the  relative  aumbers  of  the  different  famihes — i.  e.  by 
variable  multipla.  A  t«et  of  tins  kind  gives,  however,  such 
low  results  fbr  the  lower  amount,  as  plainly  to  show  that  even 
in  the  lar^  fomiliee,  which  appear  to  have  been  the  most 
strikingly  enriched  in  recent  times  by  the  researcheB  of  descrip' 
live  botanists,  our  knowledge  is  still  limited  to  a  very  small 
portion  of  the  treasure  actually  existing.  The  Repertoriam  of 
Walpers  which  completes  Decandolle's  Prodromut  of  1825  to 
1846,  gives  8068  species  of  the  femily  of  the  Leguminosffi. 
We  may  assume  the  mean  ratio  to  be  ^ij!  since  it  ia  .j'g 
in  the  tropical  zone,  .jV  ">  '^'^  middle  temperate  zone,  and 
^  in  the  cold  northern  aone.  The  described  Leguminosa; 
would  therefore  only  lead  «a  to  assume  that  there  were 
169,400  species  of  Phanerogamia  existing  on  the  earth, 
whereas  the  CompositSB,  as  already  shewn,  testify  to  the 
existence  of  more  than  160,000  known  Phanerogamia,  »'.  ». 
such  as  have  been  described  or  are  contained  in  herbariums, 
l^iis  discrepancy  is  instructive,  and  will  be  fiirther  elucidated 
by  the  following  analogous  consideiutions. 

The  larger  number  of  the  Compositai,  of  which  Linnteus 
knew  only  785  species,  and  which  have  now  increased 
to  12,000,  appear  to  belong  to  the  Old  Continent.  At 
least  Decandolle  described  only  3590  American,  while  he 
estimated  the  European,  Asiatic,  and  African  epccies  at 
6093.  This  abundance  of  CompositiO  in  our  vegetable 
n  2 


292  VIEWH,   tC.      PHTSIOONOMT   OF   PLANTS. 

syalenis  is  however  deceptive,  and  only  appai-entlv  con- 
Biderable;  for  the  quotient  of  this  family  (which  within  tiio 
tropical  zone  is  Vt'  '"  ^'"^  temperate  zone  ij-,  and  in  the 
frigid  zone  -jlj)  shows  that  more  species  of  Composite  than 
of  Leguminos«e  have  hitherto  eluded  the  diligent  research 
of  travellers;  for  even  when  multiplied  byl2we  only  obtain 
the  improbably  small  number  of  144.000  for  the  sum  total  of 
the  Phonerogamia!  The  families  of  the  Grasses  and  of  the 
Cyperacese  give  still  lower  results,  because  a  proportionally 
smaller  number  of  species  have  been  described  and  colloctea. 
We  need  only  cast  a  glance  at  the  map  of  South  America,  and 
remember  that  the  vast  extent  of  country  occupied  by  the 
grassy  plains  of  Venezuela  the  Apurc  and  the  Meta,  as  well  as 
to  the  south  of  the  woody  region  of  the  Amazon,  in  Chaco,  in 
Eastern  Tucumoii,  and  in  the  Pampas  of  Buenos  Ayrea  and 
Patagonia,  has  either  been  very  imperfectly  or  not  at  all 
explored  in  relation  to  botany.  Northern  and  Cenlntl  Asia 
present  an  almost  equally  extensive  territory  occupied  by 
steppes;  but  here  a  larger  proportion  of  dicotyledonous  plants 
is  intermixed  with  the  Graminero.  If  we  had  sufficient 
grounds  for  believing  that  one-half  of  all  the  pluinerogamic 
plants  existing  on  the  surface  of  the  earth  are  known,  and 
if  we  estimate  this  number  at  only  160,000  or  at  313,000 
known  species ;  we  must  give  to  the  family  of  grasses,  whose 
general  ratio  appeals  to  bo  ■^.  in  the  former  ease  at  least 
20.000,  and  in  the  latter  35,000  different  species,  of  which  in 
the  first  case  j^,  aod  in  the  second  ^'^  are  known. 

The  following  considerations  oppose  the  hj-pothosls  that  we 
are  already  acquainted  with  half  the  Phanerogamia  on  the 
earth's  surface.  Several  thousand  species  of  Monocotyledons 
and  Dicotyledons,  and  among  them  lofty  arborescent  forms, 
have  recently  been  discovered  (I  would  remind  the  reader 
of  my  own  expedition)  in  districts  of  a  very  lai^  extent, 
which  had  already  been  explored  by  distinguished  bota- 
nists. Yet  that  portion  of  the  great  continents  which  has 
never  been  visited  by  botanical  observers  far  exceeds  the 
extent  of  the  parts  even  superficially  traversed.  The  greatest 
variety  of  phanerogamic  vegetation,  i.  e.  the  greatest  number 
of  species  on  an  equal  area,  is  to  be  met  with  in  the  tropical 
or  sub-tropical  zones.  It  is  therefore  the  more  important  to 
boar  in  mind  that  we  are  almost  wholly  unacquainted,  north  of 
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the  equator,  in  the  New  Continent,  with  the  floras  of  Onsaca, 
Yucatiin,  Guatimala,  Nicaragua,  the  Isthmus  of  Pouama,  tbo 
Choco,  Antioquia,  and  the  Province  de  los  Pastoa;  while 
south  of  the  equator,  we  are  equally  ignorant  of  the  floras 
of  the  boimdleaa  forest -region  between  the  Ueayale,  the 
Rio  de  la  Madura,  and  the  Toncantin  (three  mighty  tribu- 
taries of  the  Amazon),  as  well  as  of  those  of  Paraguay  and 
the  Province  de  las  Missioncs.  In  Africa,  we  know  nothing 
of  the   vegetation  of  the   whole   of  tlie   interior,    between. 

Id"  north  and  20°  eouth  lat. ;  and  in  Asia  we  are  unac- 
quainted with  the  floras  of  the  south  and  south-east  of 
Arabia,  where  the  highlands  rise  to  an  elevation  of  6400 
feet ;  aa  also  with  the  floras  between  the  Thian-schan,  the 
Kuen-Liin,  and  the  Himalaya;  those  of  Western  China; 
and  those  of  the  great  portion  of  the  countries  beyond  the 
Ganges,  Still  more  unknown  to  botanists  are  the  interior 
portions  of  Borneo  and  New  Guinea,  and  of  some  districts 
of  Auatraha.  Further  to  the  south  the  number  of  the 
species  decreases  in  a  most  remarkable  manner,  as  Joseph 
Hooker  has  ably  shown,  &om  bis  own  obaen'ation,  in  his 
Antarctic  Flora.  The  three  islands  which  constitute  New 
Zealand  extend  from  34  j"  to  47J°  of  latitude,  and  as  they  have 
besides  snow-crowned  mountains  mure  than  8B50  feet  in  height, 
theymustexhibitconsiderablc  differences  of  climate.  The  most 
northern  island  has  been  explored  with  tolerable  aecuraoy 
from  the  time  of  Banks  and  Solander's  voyage  (with  Capt- 
Cook),  to  the  visits  of  Lesson,  the  brothers  Cunningham,  and 
Colenso;  and  yet  in  more  than  seventy  years,  the  number  of 
Phanerogamia  with  which  we  have  become  acquainted  ia 
below  700.*  This  paucity  of  vegetable  species  corresponds 
with  the  paucity  of  animal  forms.  Dr.  Joseph  Hooker  has 
observed  that  "Iceland,  proverbially  barren  as  it  is,  and  upon 
which  no  tree,  save  a  few  stunted  birches,  is  to  be  found,  pos- 
sesses five  times  as  many  flowering  plants  as  Lord  Auckland's 
group  and  Campbell's  Islands  together,  although  those  are 
situated  at  from  8°  to  10"  nearer  the  equator  in  the  southern 
hemisphere.  The  antarctic  flora  is  at  once  characterised  by 
uniformity  and  great  luxuriance  of  vegetation,  which  is  attri- 
butable to  the  influence  exerted  by  on  unintei-rupfedly  cool  and 
humid  climate.     In  Southern  Cbili,  Patagonia,  and  Ticrra  del 

•  Ernest  Dieffenbach,  Tramla  in  New  Zciilar.d,  18*3,  vol.  L  p.  419. 
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Fuego  (from  43°  to  56°  lat.)  this  uniformity  is  strikingly 
festcd  on  the  laQUiitaiiiB  bdcI  their  declivities  no  less  thau  in  tLe 
plains.  How  great  is  the  difference  of  species  when  we  compare 
the  flora  of  the  south  of  France,  in  the  same  latitude  as  the 
Chonos  lelands  off  the  const  of  Cluli.  with  the  Scottish  flora 
of  Argyleshire,  in  the  parallel  of  Cape  Mom.  In  the 
Ronthem  hemisphere  the  same  types  of  vegetation  pass 
through  many  degrees  of  latitude.  In  the  regions  near  tie 
north  pole  ten  flowering  plants  have  been  collected  on 
"Walden  Island  (80^°  north  lat.),  while  there  is  scarcely  a^ 
solitary  grass  to  be  met  with  in  the  South  Shetland  Islanda^ 
although  situated  63"  south  latitude."*  These  considera- 
tions on  the  distribution  of  plants  prove  that  the  great 
of  the  still  unobserved,  uncollected,  and  undescribed  pha 
gamia  belong  to  the  tropical  zone,  and  to  the  contiguouB- 
regions  CKtending  from  twelve  to  fifteen  degrees  from  it, 

I  have  deemed  it  not  unimportant  to  draw  attention  to 
the  imperfect  state  of  our  knowledge  in  this  slightly  cu£> 
tivated  department  of  numerical  botany,  and  to  treat  sucdi 
questions  in  a  more  detinite  manner  than  has  hitherto  been 
possible.  In  all  conjectures  regarding  relative  numbers,  we. 
must  first  examine  Uie  practicability  of  obtaining  the  lotoett 
Umit;  09  in  the  question,  of  which  I  have  treated  elsewhere 
regarding  the  ratio  of  tlie  gold  and  silver  coined  to  tbi 
quantity  of  the  precious  metals  existing  in  a  wrought  state^. 
or  as  in  the  question  of  how  many  stars,  iiom  the  tenth  to 
the  twelfth  magnitude,  are  scattered  over  the  heavens,  and 
how  many  of  the  smallest  telescopic  stars  may  ho  contained' 
in  the  Milky  Wayrf  It  is  an  established  fact,  that  if  it 
were  possible  to  ascertain  completely  by  observation  iha 
number  of  species  of  the  large  phanerogamic  families,  we 
Bho\Ud  at  the  same  time  obtain  an  approximate  knowledge  <rf 
the  sum-total  of  nil  the  phanerogamia  o\\  the  surface  of  the 
earth  (that  is,  the  numbers  included  in  evei-y  family).  The 
more  therefore  we  are  enabled,  by  the  progressive  exploration 
of  unknown  districts,  gradually  to  detennine  the  number  «)f , 
species  belonging  to  any  one  great  iamily,  the  higher  will  be 
the  gradual  rise  of  the  lowest  limit,  and  the  nearer  we  shall 

•  JoBcph  Hooker,  Flora  Aniarctka,  pp.  73 — IS. 
+  Sir  John  Hcnschel,  Result!  ofAttron.  Obeerv.  at  the  CapeqfOaoi 
Bopc,  1847,  p.  381. 
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arrive  at  the  solution  of  a.  great  numerical  vital  problem,  Bince 
the  forms,  in  accordance  with  still  uaexploined  laws  of  uni. 
Tcrsol  organism,  reciprocally'  limit  eaeh  other.  But  is  the 
number  of  the  organismB  a  constant  number  ?  Do  not  new 
vegetable  forma  spring  from  the  ground  after  long  intervals  d 
time,  -whilst  others  become  more  and  more  rare,  and  finally 
disappear?  Geology  confirms  the  latter  part  of  this  question 
by  means  of  the  historical  memorials  of  ancient  terrestrial 
life.  "  In  the  primitive  world,"  to  use  the  expression  of  the 
inlcllectiml  LinK,*  "  elements  remote  from  each  other  blend 
together  in  wondrons  forms,  indicating,  as  it  were,  a  higher 
degi-ee  of  development  and  articulatiou  in  a  future  period  of 
the  world." 

(14)  p.  222 — ^'■Whether  the  height  of  the  aerial  ocean  and  its 
pretsure  have  alicays  been  ihe  lame." 
The  pressure  of  the  atmosphere  has  a  decided  influence  on 
the  form  and  life  of  plants.  This  life,  owing  to  the  fulness 
and  abundance  of  the  leafy  organs  provided  with  interstitial 
openings,  is  principally  directed  aulicardg.  Plants  mainly  live 
in  and  through  their  surfaces,  mid  hence  their  dependence  on  the 
surrounding  medium.  Animals  are  more  dependant  on  internal 
stimuli ;  they  generate  and  maintain  their  own  temperature, 
deriving  from  muscular  movements  their  electric  currents, 
and  the  chemical  vital  processes  which  arise  from  and  re-act 
upon  those  currents.  A  kind  of  cutaneous  respiration  con- 
stitutes an  active  vital  (unction  of  plants,  and  depends,  SO 
far  as  it  is  an  evaporation,  inhalation,  and  eshalation  of 
fluids,  on  atmospheric  pressure.  Hence  Alpine  plants  are 
more  aromatic  and  hirsute  than  others,  and  more  amply 
provided  with  numerous  exhalants-t  Zoonomic  espcriments 
teach  us,  as  I  have  shown  in  another  work,  that  oi^ans  are 
more  abundant  and  more  perfectly  developed  in  proportion  to 
the  fnciUty  with  which  their  fiinctional  requirements  arc 
fiilfiUcd.  uTie  disturbance  occasioned  in  the  respiration  of 
their  external  integuments,  by  increased  barometric  pressure, 
renders  it,  as  I  nave  elsewhere  shewn,  very  difficult  for 
Alpine  plants  to  thrive  in  the  plain. 

♦  Ahhandl.  der  Akad.  der  Wit».  za  BrHin  am  dem  J.  IBiB,  s.  822. 
+  See  my  ivork,  tTcler  die  gei-e^le  Musicl-und  Ntrvenfuaer,  bd.  ii. 
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Whether  the  aerial  ocean  surrounding  the  earth  has  always 
exerted  the  same  mean  pressure  is  a  question  wholly  unde- 
cided.  We  do  not  even  know  for  certain  whether  the  mean 
barometric  height  has  remaiued  the  same  during  a  hundred 
years  at  any  one  given  spot.  According  to  the  observations 
of  Foleni  and  Toaldo,  tliis  pressure  appeared  variable.  Doubts 
were  long  entertained  regarding  the  accuracy  of  these  views, 
but  the  more  recent  investigations  of  the  astronomer  Carlini 
render  it  almost  probable  that  in  Milan  the  mean  barometric 
pressure  is  oa  the  decrease.  Perhaps  the  phenomenon  is  very 
local,  and  dependent  on  periodic  variations  in  descending 
currents  of  air. 

(15)  p.  22S— "Palms:' 

It  is  remarkable,  that  of  this  majestic  form  of  plants — 
the  Palms — some  of  which  rise  to  more  than  twice  the  height  of 
the  Royal  Palace  at  Berlin,  and  which  the  Indian,  Amaraainha, 
has  very  characteristically  called  "  kings  among  grasses," — 
only  fifteen  species  had  been  described  up  to  the  time  of  the 
death  of  Linnceua.  The  Peruvian  travellers,  Ruiz  and  Pavon, 
added  only  eight;  whilst  Bonpland  and  mj-self,  travereiug 
B  greater  estent  of  country,  from  12°  south  lat.  to  21°  north 
lat.,  described  twenty  new  species,  and  distinguished  as  many 
more  which  we  named,  without  however  being  able  to  procure 
their  blossoms  in  a  perfect  state.*  At  present  (forty-four 
years  after  my  return  from  Mexico)  more  than  440  species  of 
palms,  from  both  continents,  have  already  been  scientifically 
described,  including  the  East  ladian  species  arranged  by 
Griffith.  The  "  Enumcratio  Plantarum  "  of  my  friend  Kunth, 
which  appeared  in  1841,  contains  no  fewer  than  356  species. 

The  very  few  palms  belonging-,  like  our  Conifene,  Quer- 
cincK!,  and  Eetuhneie,  to  social  planta,  are  the  Mauritian 
Palm  {Mauritia  Jiexuosa),  and  the  two  species  of  Chamierops, 
of  which  the  Chiunajrops  humihs  covers  whole  tracts  of  land 
at  the  estuary  of  the  Ebro  and  in  Valencia,  while  the  other, 
Chama?rops  Mocini,  which  we  discovered  on  the  Mexican 
shore  of  the  Pacific,  is  entirely  without  prickles.  In  the  same 
manner  as  there  are  some  species  of  palms,  including  Cocob 
and  Chnmaorops,  which  arc  peculiar  to  sca>coasts,  so  also  is 
there  a  certain  group  of  Alpine  palms  belonging  to  the  region 

•  Humboldt,  De di«tribvlionc  georjrapk'ica  Plantarum,  pp.  225-233. 
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of  the  tropics,  which,  if  I  mistake  not,  was  wholly  unknown 
before  my  South  American  journey.  Almost  all  these  species 
of  the  palm  family  grow  in  plains  and  in  a  meiui  temperature 
of  81°. 3  and  86°  Fahr.,  seldom  advancing  higher  up  die  sides 
of  the  Andes  than  to  1900  feet.  The  beautiful  wax  palm 
l^Ceroxylon  atuUcola),  the  Palmetto  of  Azufral  at  the  Pass  of 
Quindiu,  {Oreodoxa  frigida),  and  the  reed-like  Kunthia  mon- 
tana  {Carta  de  la  Vibora)  of  Pasto,  all  flourish  at  elevations 
vaiying  from  6100  to  9600  feet  above  the  level  of  the  sea, 
where  llie  thermometer  frequently  sinks  in  the  night  to  42^.8 
and  45''.5  Fahr.,  and  the  mean  temperature  is  scarcely  57^ 
Fahr.  These  Alpine  palms  are  interspersed  with  nut-trees, 
yew -leaved  species  of  Podoearpus,  and  oaks,  (Querciis  grana- 
tensis).  I  have  determined,  by  accural*  barometric  measure- 
ments, the  upper  and  lower  limits  of  the  was  palm.  Wo 
began  to  observe  it  first  on  the  eastern  declivity  of  the  Cor- 
diUeras  of  Quindiu,  at  an  elevation  of  7929  feet,  from  whence 
it  ascended  to  the  Giirita  del  Paramo,  and  Los  Volca- 
ncitoB,  as  high  as  about  9700  feet.  The  distinguished  botanist, 
Don  Jos^  Coldas,  who  was  long  our  companion  in  the  moun- 
tains of  New  Granada,  and  who  fell  a  victim  to  Spanish  party 
hatred,  found,  many  years  after  my  departure  from  the 
country,  thiee  species  of  palms  in  the  Paramo  de  Oimnacos, 
in  the  immediate  vicinity  of  the  limit  of  perpetual  snow,  and 
therefore,  probably  at  an  elevation  of  nearly  14,000  feet.* 
Even  beyond  the  tropical  region  (in  lat.  28°),  Chamairops 
Martianaf  rises  on  the  advanced  spurs  of  the  Himalaya 
range  to  a  height  of  5000  feet. 

When  we  consider  the  extreme  geographical  and,  conse- 
quently, also  the  climatic  limits  of  palms  at  spots  which  are  but 
little  elevated  above  the  level  of  the  sea,  we  find  that  some 
forms  (the  Date  Palm,  Chamierops  humilis,  Ch.  palmeito,  and 
Areca  mplda  of  New  Zealand,)  advance  far  within  the  tem- 
perate zone  of  both  hemispheres,  to  districts  where  the  mean 
annual  temperature  scarcely  reaches  irom  57°  to  60°  Fahr.  If 
we  form  a  progressive  scale  of  cultivated  plaats  in  aocotdanoe 
with  the  different  degrees  of  heat  they  require,  and  b^in 
with  the  maximum,  we  have  Cacao,  Indigo,  Bananas,  Cofifee, 
Cotton,  Date  Palms,  Orange  and  Lemon  trees,  Olives,  Spanish 

■  Semnaario  de  SanCa  Fl  de  SogoUl,  1809,  No,  21,  p.  163. 

t  Wallich,  Plania  (wtadcie,  vol.  iii.  tab.  211. 
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Cheanutfl,  and  Vines.  In  Kurope,  Date  Palms,  loRether  with 
CJhainDErops  humilie,  grow  in  the  parallels  of  43^"  and  44°, 
as,  for  instance,  on  the  Genoese  Rivera  del  Ponente,  near 
Bordigbera,  between  Monaco  and  San  Stefano,  where  there  is 
a  palm  grove,  niunhering  more  than  -4000  trees ;  abo  in  Dol- 
inatia,  near  Spalatro.  It  ia  Tcnmrkable  that  the  Chamerops 
hiuuilis  is  of  frequent  occurrence  in  the  neighbonrhood  of  Nice 
and  in  Sardinia,  whilst  it  is  not  found  in  the  Island  of  Corsica, 
lying  between  the  two.  In  the  New  Continent,  the  Chameerops 
palmetto,  which  ia  sometimes  more  than  40  feet  high,  does  not 
advance  further  north  than  34°;  n  circumstance  that  may  be 
explained  by  the  inflection  of  the  isothermal  lines.  In  the 
Bouthem  hemisphere,  Hobert  Brown*  found  that  palms,  of 
which  there  are  only  very  few  (sii  or  seven)  species,  advance 
as  far  OS  34°in  New  Holland;  while  Sir  Joseph  Banks  saw  on 
Areca,  in  New  Zealand,  as  far  as  38^.  Africa,  which,  contrary 
to  the  ancient  and  still  extensively  diflused  opinion,  is  poor  in 
species  of  palms,  exhibits  only  one  palm  {Ht/phane  coriacea) 
which  advances  south  of  the  equator,  only  as  fer  aa  Port 
Natal,  in  30°  lat.  The  continent  of  South  America  presents 
alraoBt  the  same  limits.  East  of  the  chain  of  the  Andes,  in  the 
Pampas  of  Buenos  Ajn-es,  and  in  the  Cis-Plata  province, 
palms  extend,  according  to  Auguste  de  St.-Hilaire.f  as  far  as 
34°  and  35°.  The  Coco  de  Chile,  (our  Jubaaa  spectabilia?),  the 
only  species  of  palm  indigenous  iu  Chili,  advances  on  the 
western  side  of  the  chain  of  the  Andes,  according  to  Claude 
Gay,;):  to  aa  equal  latitude,  viz.,  to  the  Rio  Maule. 

I  will  here  subjoin  the  aphoristic  observations  which,  in 
March,  1601,  I  noted  down  while  on  board  ship,  at  tho 
moment  wo  were  leaving  the  palm  region  surrounding  the 
mouth  of  the  Rio  Sinu,  west  of  Daricn,  and  were  setting  sail 
for  Cartagena  de  Indias. 

"  In  the  space  of  two  years,  we  have  seen  as  many  as 
27  different  species  of  pa!ms  in  South  America.  How  many 
then  must  have  been  observed  by  Coramerson,  Thunberg, 
Banks,  Solander,  the  two  Forsters,  Adanson,  and  Sonnerat,  on 
tiieir  extensive  travels !  Yet,  at  the  moment  I  am  writing, 
our  vegetable  systems   recognise  scarcely  more  than  from 

•  Otnrral  remarks  on  the  Botany  of  Terra  A  vstratln,  p.  45. 

t   Voyage  an  Brfyii.  p.  60. 

t  Compare  nUo  Darwin,  Journal,  Ed.  of  1815,  jip.  244,  268. 
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fourteen  to  eighteen  methodically  described  species  of  pnhns. 
The  difficulties  of  reaching  and  procuring  the  blcBaoma  of 
palms  are,  in  fact,  greater  than  can  well  be  conceived; 
and,  in  our  own  case,  we  were  made  peculiarly  scnBible 
of  this  in  consequence  of  our  having  directed  our  at- 
tention eapedaUy  to  palms,  grasses,  cyperooea;,  juncaceEe, 
oryptogamia,  and  numerous  other  subjects  hitherto  much 
Deglected.  Most  of  the  palms  flower  only  once  a  year, 
and  this  period  near  the  equator  is  generally  about  the 
months  of  January  and  February.  How  few  travellers  are 
likely  to  be  in  the  region  of  palms  precisely  during  this 
Bt'ason !  The  period  of  blossoming  of  jMirticalar  trees  is  often 
limited  to  a  few  days,  and  the  traveller  commonly  finds,  on 
bis  arrival  in  the  region  of  palms,  that  the  blossoms  have 
passed  away,  and  that  the  trees  present  only  fructified  ovaries 
and  no  male  flowers.  In  an  area  of  32,000  square  miles, 
there  are  often  not  more  than  three  or  four  species  of  palms 
to  be  found.  Who  can  possibly,  during;  the  brief  period  of 
flowering,  simultaneously  visit  the  various  palm  regions  near 
the  Missions  on  the  Kio  Caroni,  in  the  Morichales  at  the 
mouth  of  the  Orinoco,  in  the  valley  of  Caura  and  Krevato, 
on  the  banks  of  the  Atabapo  and  the  Hio  Negro,  and  on  the 
declivity  of  the  Duida?  There  is,  moreover,  great  difficulty 
when  the  trees  grow  in  thick  woods  or  on  swampy  shores  (as 
nt  the  Temi  and  Tunmini),  in  reaching  the  blossoms,  which 
arc  often  suspended  from  stems  formidably  armed  with  huge 
thorns,  and  rising  to  a  height  of  between  60  and  70  feet.  They 
who  contemplate  distant  travels  from  Europe  for  the  purpose 
of  investigating  subjects  of  natural  history,  picture  to  them- 
selves visions  of  efficient  shears  and  curved  knives  attached 
to  poles,  ready  for  securing  anything  that  comes  in  their  way; 
and  of  boys  who,  obedient  to  their  mandates,  are  prepared, 
with  a  cord  attached  to  their  feet,  to  climb  the  loftiest  trees! 
Xlnfortimatdy,  scarcely  any  of  these  visions  are  ever  realised; 
while  the  flowers  are  almost  unattainable,  owing  to  the  great 
height  at  which  they  grow.  In  the  missionary  settlements  of 
the  river  net-work  of  Guiana,  the  stranger  finds  himself 
amongst  Indians,  who,  rendered  rich  and  independent  by  their 
apathy,  their  poverty,  and  their  barbarism,  cannot  be  induced 
either  by  money  or  presents  to  deviate  three  steps  from  the 
regular  path,  supposing  one  to  exist.     This  stubborn  indifier- 
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euce  of  the  natives  provokes  the  European  bo  much  the  more, 
from  hia  being  continually  a  witnesB  of  the  inconceivable 
agility  with  which  they  will  climb  any  height  when  piompted 
by  their  own  inclination,  as,  for  instance,  ia  the  pursuit  of  a 
parrot,  an  iguana,  or  a  monkey,  which,  wounded  by  their 
arrows,  saves  itself  from  falling  by  its  prehensile  tail.  In  the 
month  of  January  the  stems  of  the  Palma  Jieol,  our  Orco~ 
doxa  Rci/ia,  were  covered  with  enow-whitc  blossoms,  in  all 
the  most  frequented  thoroughfares  of  the  Hnvannah,  and  in 
the  immediate  vicinity  of  the  city;  but,  although  we  offered, 
for  several  days  running,  a  couple  of  piastres  for  a  single 
spadix  of  the  hermaphrodite  blossoms  to  every  negro  boy 
we  met  in  the  atreeta  of  Regla  and  Ouanayocoa,  it  was  in 
Tain,  for,  in  the  tropics,  no  free  man  will  ever  undertake 
any  labour  attended  by  fatigue  unless  he  is  compelled  to  do 
BO  by  imperative  neecssitr !  ITie  botanists  and  painters  of  the 
Royal  Spanish  CommiBSion  of  Natural  History  under  Count 
Don  Jaruco  y  Mopoi  (Estevez,  Boldo,  Guio,  Echeveria),  con- 
fessed to  us  that,  for  sevenil  years,  they  had  been  -unable  to 
examine  these  blossoms,  owing  to  the  abaolute  impossibility 
of  obtaining  them, 

"After  this  statement  of  the  difficulties  attending  thMcl 
acquisition,  the  fact  of  our  being  only  able,  in  the  course  of- 
two  years,  systematically  to  describe  twelve  species  of  palms,. 
although  we  had  discovered  twenty  species,  may  be  under- 
stood ;  but  I  confess  it  would  hardly  have  been  credible  to  mo 
before  I  left  Europe.  How  interesting  a  work  might  bo 
written  on  palms  by  a  traveller,  who  could  esclusirely  devote 
himseK  to  the  delineation,  in  their  natural  size,  of  the  spathe, 
flpadii,  inflorescence  and  fruits!"  (Thus  I  wrote  many  yeare 
before  the  Brazilian  travels  of  Martius  and  Spix,  and  the 
appearance  of  the  admirable  work  on  Palms  by  the  former.) 

"  There  is  much  sameneaa  in  the  form  of  the  leaves,  whii ' 
are  either  feathery  (pinnata),  or  fanlike  (palmo-digitata) ; 
leaf-atalk  (petiolus)  is  either  without  thorns  or  is  sharply 
rated  (serratospinosits).  The  leaf-form  of  Caiyota  iirens  and 
Martinenia  caryotifolia,  which  we  saw  on  the  banks  of  tiie 
Orinoco  and  the  Atabapo,  and  subsequently  in  the  Andes,  at 
the  pass  of  Quindiu,  as  high  as  3200  feet  above  the  level  of 
the  sea,  is  almost  as  peculiar  among  palms  as  is  the  leaf-form 
of  the  Gii^ko  among  trees.    The  habitus  and  nhysiognomy  of 
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palms  are  expressive  of  a  grandeur  of  character  vrhicli  it  is 
difficult  to  describe  in  words,  llie  etcm  (cavdex)  is  simple, 
and  very  rarely  divided  into  bi-anches  after  the  manner  of  the 
Dractena,  as  in  Cucifera  thebaica  (the  Doom  Palin).  and  in 
Hyphiene  coriacea.  It  is  sometimes  disproportionately  thick, 
as  in  Corozo  del  Sinu,  oar  Alfousia  oleifera;  of  a  reed-like 
feebleness,  as  ia  Piritu,  {Kunthia  monlana),  and  the  Mexican 
Corypha  nana;  of  a  somewhat  fork-like  and  protuberant  form 
towards  the  lower  part,  as  in  Cocos ;  sometimes  smooth  and 
sometimes  scalj,  as  in  the  Patma  de  Cavija6  de  Sombrero,  in 
the  Llanos ;  or,  lastly,  prickly,  as  in  Corozo  de  Cumana  and 
Macanilla  do  Caripe,  having  the  thorns  very  rc^arly  on-anged 
in  concentric  ringe. 

Characteristic  differences  also  manifest  themselves  in  the 
roots,  which,  in  some  cases,  project  about  a  foot  or  a  foot  and 
a  half  from  the  ground,  raising  the  stem  on  a  scaffolding,  as 
it  were,  or  coiled  round  it  in  a  padded-like  roll.  I  have  seen 
■viverras  and  even  very  small  monkeys  pass  under  the  scaffold- 
ing formed  by  the  roots  of  the  Caryota.  Occasionally  the 
stem  is  swollen  only  in  the  middle,  being  smaller  above  and 
below,  as  in  the  Palma  Ileal  of  the  island  of  Cuba.  The 
sreen  of  the  leaves  is  either  dark  and  shining,  as  in  Mauritin 
Cocos,  or  of  a  silvery  white  on  the  under  side,  aa  in  the  slender 
fen-palm,  Corypha  Miragiiama,  which  we  saw  in  the  harbour 
of  Trinidad  do  Cuba.  Sometimes  the  middle  of  the  fan-liko 
leaf  is  adorned  with  concentric  yellow  and  blue  stripes,  in  the 
manner  of  a  peacock's  tail,  as  m  the  prickly  Mauritia,  which 
Bonpland  discovered  on  the  Itio  Atabapo. 

"  The  direction  of  the  leaves  is  a  no  less  important  charoc- 
teristic  than  their  form  and  colour.  The  leaflets  (foliola)  ore 
either  ranged  in  a  comh-like  manner  close  to  one  another, 
with  a  stiff  parenchyma  [as  in  Chcos  Pk<mix),  to  which  they 
owe  the  beautiful  reflections  of  solar  light  that  play  over  the 
surface  of  the  leaves,  which  shine  with  a  brilliant  verdure  in 
Cocoa,  and  with  a  fainter  and  ashy-coloured  hue  in  the  date- 
palm  ;  or  sometimes  the  foliage  assumes  o.  reed-like  appear- 
ance, having  a  thinner  and  more  flexible  textnre,  and  being 
curled  near  the  extremity  (as  in  Jagua,  Palma  Peal  del  Sinu, 
Palma  Real  de  Cuba,  and  Pirilu  del  Orinoco).  This  direction 
of  the  leaves,  together  with  the  lofty  stem,  gives  to  the  palms 
their  character  of  high  majesty.     It  is  a  characteristic  of  the 
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physiognomical  beauty  of  the  pdm  that  its  leaves  are  directed 
aepiringly  upwards  throughout  the  whole  period  of  its  dura- 
tion, (and  not  only  in  the  youth  of  the  tree,  as  ii  the  case  nith 
the  Dato^Fiilm,  which  is  the  only  one  introduced  into  Europe.) 
The  more  acute  the  angle  made  by  the  leaves  with  the  upper 
pnrt  of  the  stem  (that  is,  the  nearer  they  approach  the  perpen- 
dicular,) the  grander  and  nobler  is  the  form  of  the  tree. 
How  different  is  the  aspect  of  the  pendent  leaves  of  the  Palma 
da  Cortja  del  Orinoco  y  de  ha  Llanos  de  Calabozo  (Corypha 
tectorum),  from  the  more  horiionlal  leaves  of  the  Date  and 
Cocoa-nut  palms,  and  the  lofty  heavenward-pointing  branches 
of  the  Jagua,  the  Cttcurito,  and  Piriiao. 

"  Nature  seems  to  have  accumulated  all  the  beauties 
of  form  in  the  Jagua  palm,  which,  intermingled  with  the 
Cucurito  or  Vadgihai,  whose  stem  rises  to  a  height  of  80  or 
even  more  than  100  feet,  crowns  the  granite  rocks  at  tlie 
cataracts  of  Atures  and  Maypures,  and  which  we  also  occa- 
sionally saw  on  the  lonely  banks  of  the  Cassiquiare.  Their 
smooth  and  slender  stems  rise  to  a  height  of  from  64  to  "15 
feet,  projecting  like  a  colonnade  above  the  dense  mass  of  the 
surrounding  folii^e.  These  aerial  summits  present  a  marked 
and  beaudM  contrast  with  the  thickly-leaved  species  of  Ceiba, 
and  with  the  forest  of  Laurineie,  Calophyllum,  and  the  dif. 
ferent  species  of  Atnyris  which  surround  them.  Their  leaves, 
which  seldom  exceed  seven  or  eight  in  number,  incline  verti- 
cally upwards  to  a  height  of  IG  or  17  feet,  and  are  curled 
at  the  eitremities  in  a  kind  of  feathery  tuft.  The  paren- 
chyma of  the  leaf  is  of  a  thin  grass-like  texture,  causing  the 
leaflets  to  wave  with  graceful  lightness  on  the  gently  oscillating 
leafstalk.  The  floral  buds  burst  forth,  in  all  species  of  palms, 
from  the  stem  immediately  beneath  the  leaves ;  and  the  mode 
in  which  this  takes  place  modifies  their  physiognomical  cha- 
racter. Thus  in  some,  as  in  Corozo  del  Smu,  the  sheath  is 
perfectly  erect,  and  the  fruit  rises  like  a  thyrsus,  resembling 
the  fruits  of  the  Bromeha.  In  the  greater  number,  the  sheaths, 
which  in  some  species  are  smooth,  and  in  others  very  prickly 
and  rough,  incline  downwards.  In  some,  again,  the  male 
blossoms  are  of  a  dazzling  white,  and  it  may  then  be  seen 
shming  from  a  great  distance ;  but  in  most  species  of  palms 
they  are  yellow,  closely  compressed,  and  of  an  almost  faded 
appearance,  even  when  they  first  burst  from  the  spathe. 
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In  palms  with  feathery  leaves  the  leaf'Stalks  cither  buist 
iroin  the  dry,  rough,  ligneous  portion  of  the  etcni  (as  in 
Cocoi,  Phtmix,  Palma  Real  del  Sinu),  or  there  rises  in  the  roueh 
part  of  the  stem  a  grass-green,  smuodi,  and  thinner  shall,  like 
one  column  abore  oitothcr,  from  which  the  leaf-stalk  springs, 
BB  in  Paltna  Real  de  la  Havana,  Oreodoxa  reifia,  which  excited 
the  adrairation  of  Columbus.  In  the  fan-palms  (Jbliu  paU 
malia),  the  leafy  crown  often  rests  on  a  layer  of  dry  leaves, 
which  imparts  to  the  tree  a.  character  of  melancholy  solemnity 
and  grandeur  (as  in  Moriche,  Palma  de  tomirero  de  la  Ha- 
vana). In  some  umbrella -palms,  the  crown  consists  of  a  very 
few  scattered  leaves,  raised  on  slender  stalks  (aaiaMiraffuama). 

"  The  form  and  colour  of  the  fruit  also  present  more  variety 
than  is  generally  supposed  to  be  the  case  in  Europe.  Mait- 
ritia  Jlrxtiosa  has  egg-shaped  fruits,  whose  smooth,  brown, 
and  scaly  suriace  gives  them  the  appearance  of  young  pine 
cones.  How  great  is  the  difference  between  the  lat^  trian- 
gular cocoa-nut,  the  beiTy  of  the  dale,  and  the  small  stone- 
fruit  of  the  Corozo  !  But  of  all  the  fruits  of  the  palm,  none 
can  be  compared  for  beauty  with  those  of  the  Pinjao  (Pihi- 
yuao)  of  Saa  Fernando  de  Atabapo  and  of  Son  BolthasOr. 
They  are  oval,  and  of  a  golden  colour  (one-half  being  of  a 
purplish  red) ;  are  mealy,  without  seed,  two  or  thi'ee  inches 
m  thickness,  and  hang  in  clusters  like  grapes  from  the  summits 
of  their  majestic  palm-trunks."  I  have  tJready  spoken  in  the 
earlier  part  of  this  work  of  these  beautiful  fruits,  of  which 
there  are  seventy  or  eighty  clustered  together  in  one  bunch, 
and  which  can  bo  prepared  in  a  variety  of  ways  like  bananas 
and  potatoes. 

The  spathe  enclosing  the  blossom  bursts  suddenly  open  in 
some  species  of  palma,  with  an  audible  report.  Richard 
Schomhurgh  has  like  myself  observed  this  phenomenon*  in 
the  flowering  of  the  Oreodosa  oleracea.  This  first  opening 
of  the  blossoms  of  the  palm  accompanied  with  noise,  reminds 
UB  of  Pindar's  Dithyrarabus  on  Spring,  and  of  the  moment 
when  in  the  Argive  Nemsea,  "  the  first  opening  shoot  of  the 
dafc-polm  announces  the  coming  of  balmy  spring."! 

Pdms,  bananas,  and  arhoreseent  ferns  constitute  three 
forma   of  especial  beauty  peculiar  to  evcrj-  portion  of  the 

*  Seilombiugt,  Reiaen  in  BritUcl  Oiiiana,  Th-  i.  S.  50. 
+  Camnos,  vol.  ii.  p.  STi).  (Bohn's  Edition.) 
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tropical  zone;  wherever  heat  and  moisture  co-operate,  vege- 
tation is  most  exuberant  and  Tegetahle  forma  present  the 
greatest  diversity.  Hence  South  America  is  the  most  beau, 
tiful  portion  of  the  palm  world.  In  Asia  the  palm  form  ia 
rare,  in  consequence  perhaps  of  a  considerable  part  of  the 
Indian  continent  beneath  the  equator  having  been  destroyed 
and  covered  by  the  ocean  in  some  earlier  revolution  of  our 
planet.  We  know  scarcely  anything  of  the  African  palms 
between  the  Bay  of  Benin  and  the  coast  of  Ajan  ;  aud  we  are, 
generally  speaking,  as  already  observed,  acquainted  with  only 
a  very  small  number  of  African  palm-fonns. 

Palms,  next  to  Conifenc,  and  some  species  of  Eucalyptus 
belonging  to  the  family  of  the  Myrtacete,  afford  examples  of 
the  loftiest  growth.  Sterna  of  the  Cabbage-palm  {Areca  ole- 
racea)  have  been  seen  from  160  to  1 70  feet  in  height.*  The 
Was -palm,  our  Ceroxylon  andicola,  which  we  discovered  ia  the 
Montafia  de  Quindiu  on  the  side  of  the  Andes,  between  Ibague 
and  Carthago,  attains  the  enormous  height  of  1 80  to  190  feet. 
I  was  able  to  make  an  accurate  measurement  of  the  trunlis 
of  some  of  these  trees,  which  had  been  felled  in  the  woods. 
Next  to  the  Wax-palm,  the  Oreodoxa  Saneona,  which  we 
found  in  flower  in  the  valley  of  Cauca,  and  which  affords 
a  very  hard  and  admirable  wood  for  building,  appeared  to  me 
to  be  the  highest  of  all  American  palms.  The  fact,  that  not- 
withstanding the  enormous  mass  of  fruit  yielded  by  some 
single  palms,  the  number  of  individuals  of  each  species  grow- 
ing wild  is  not  very  considerable,  can  only  be  explained  by 
the  frequent  abortive  development  of  the  fruit,  and  by  the 
voracity  of  the  enemies  by  whom  they  are  assailed  from  all 
classes  of  animals.  In  the  basin  of  the  Orinoco,  howerer, 
whole  tribes  find  the  means  of  subsistence  for  many  months 
together  in  the  fruit  of  the  palm.  "  In  palmetis.  Pihiguao 
consitis,  singuh  tnmci  quotannis  fere  400  ^ctus  ferunt  pon»^_ 
formes,  ti'itumque  est  verbum  inter  Fratres  S,  Francisci,  i ' 
ripas  Orinoci  et  Guainia;  degentes,  mire  pinguescere  Indor 
corpora,  qnoties  uberem  Palma;  fructum  fundant."f 

*  Aug.  de  SMnt-Hilaire,  Morpliologienrgitale,  1840,  p.  ITB. 
.     +  "  In  the  Palm  grovea  at  Pihiguao,  singie  trees  annuElly  bew  wi 
100  fruit  of  an  apple  shape;  and  it  ia  veil  known  among  the  BrothsM. 
of  dan  Fnmcisco,  wlio  liie  on  the  banks  of  Iho  Orinoco  and  Gnania,  tliKi.71 
the  Indians  become  voiy  fat  at  the  time  that  the  Palms  pat  forth  their 
unctuous  fruit."— Humboldt,  de  dxstrib.  gtogr.  PlaHt.,  p.  210. 


llirsTE AXIOMS  (16,  17).      BANANA  AND  MALVACEJ:. 

(16)  p.  224 — "From  Ike  earlieit  infancy  of  haman  civilizalion. 

We  find,  08  far  as  history  and  tradition  extend,  that  the 
Banana  has  constantly  been  eultivated  in  all  continents  withm 
the  tropical  stone.  The  fact  of  African  slaves  having,  in  the 
course  of  centories,  brought  some  varieties  of  the  Banana  fruit 
to  America  is  as  certain  as  that  of  the  cultivation  of  thia 
■vegetable  product  by  the  natives  of  America  prior  to  its 
discovery  by  Columbus.  The  Guaikeri  Indians  in  Cumona 
assured  us  that  on  the  const  of  Paria,  near  the  Golfo  Triate, 
the  Banana  will  occasionally  produce  germinating  seeds,  if 
the  fruit  be  suffered  to  ripen  on  the  stem.  It  ia  from  this 
cause,  that  wild  Bananas  are  occasionally  found  in  the 
recesses  of  the  forests,  in  consequence  of  the  ripe  seeds  being 
scattered  abroad  by  birds.  At  Dordoncs  also,  near  Curaana, 
perfectly  formed  and  matured  seeds  have  been  occasionally 
found  in  the  fruit  of  the  Banana." 

I  have  already  remarked,  in  another  work,!  that  Onesi- 
critus  and  other  companions  of  the  great  Macedonian,  make 
no  mention,  of  high  arborescent  ferns,  although  they  speak  of 
the  fan-leaved  umbrella  palms  and  of  the  tender  ev>  rgreeu 
verdure  of  the  banana-plantations.  Among  the  Sanscrit 
names  given  by  Amarasinha  for  the  Banana  (the  Miua  of 
botanists)  we  find  bhanu-phala  (sun-fruit),  i'arana-h«seha, 
and  mo]io.  Fhnia  signifies  fruit  generally.  Lassen  explains 
Pliny's  words  (sii.  6),  "  Arbori  nomen  palffl,  pomo  arienffi," 
to  this  effect,  that  "  The  Roman  mistook  the  word  pala, 
fruit,  for  the  name  of  the  tree,  whilst  varana,  ehat\ged  in 
the  mouth  of  n  Greek  to  ouarana,  was  transformed  into  arietia. 
The  Arabic  niouiwi,  our  Musa,  may  have  been  formed  frora 
inoko.     The  Bhanu  fruit  seems  to  approach  to  Banana  fruit."!; 

(17)  p.  224 — "  Form  of  the  Malvacea." 

Ijirger  forms  of  the  Mallow  appear,  as  soon  as  we  have 

«ros8ed  the  Alps ;   Lafatcra  arhorea,  near  Nice  and  in  Dul- 

matia;  and  L.   olJna,  in  Liguria.       The   dimeusions   of  the 

*  Compare  my  Esni  sur  la  Oiogr<tphie  dea  Planlea,  p.  29,  and  my 
S6lal.  hist.  t.  i.  pp.  104,  687,  t,  ii.  pp.  355,  397. 

+  CWiKw.Tol.  iL  p.  624  (Bohn'a  Edition). 

j  Comparo  Lassen,  Indiache  AlUHhwmahi.nde,  bd.  i.  s.  S62,  with  my 
Ensal polili^e  jur  la  NoutieUe  Eapagne,  t,  iL  p.  382,  and  £6lat.  hist, 
t.  i.  p.  i»l. 
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Baobab  (monkey  bread-tree)  have  nlready  been  giTen.  (See 
pp.  270 — 272.)  Wilh  the  form  of  the  Malvacem  are  asso- 
ciated the  botanically  allied  families  of  the  Byttneriacese, 
{Sterculia,  Hermannia,  and  the  blossoms  of  the  large-leaved 
Theobroma  Cacao,  whose  floveri  break  forth  from  the  bark 
of  the  trunk  as  well  as  from  the  roots);  tlie  Bombaces? 
{Adansonia,  Selicteres,  aud  CheirosUmmi);  and,  lastly,  the 
TiliacecB  {Sparmamiia  Africana).  Our  Cavamllesia  planlani- 
Jblia  of  Turhaco,  near  Carthogeiia  in  Soutb  America,  and  the 
celebrated  Ocbroma-like  Hand-tree,  the  Mat^lxochiquahidll 
of  the  Meiicnns,  (from  Macpalli,  the  flat  of  the  hand.)  Arbol 
de  lat  maniiai  of  the  SjNiniards,  our  C/ieirostemon  platanoides, 
are  splendid  representatives  of  the  mallow  form.  In  the  last 
named,  the  anthers  are  connected  together  in  such  a  mtmner 
as  to  resemble  a  hand  or  claw  rising  from  the  beautiful 
purplish-red  blossoms.  There  is  in  all  the  Mesican  free 
States  only  one  individual  remaining,  one  single  primeevnl 
etem  of  this  wonderful  j^enus.  It  is  supposed  not  to  be 
indigenous,  but  to  have  been  planted  by  a  king  of  Toluea, 
about  five  hundred  years  ago.  I  found  that  the  spot  where 
the  Arbol  de  las  Manitaa  stands  is  S825  feet  above  the 
level  of  the  sea.  Why  is  there  only  one  tree  of  the  kind  ? 
"Whence  did  the  kings  of  Toluea  obtain  the  young  tree 
or  the  seed?  It  is  equally  enigmatical,  that  Montezuma 
should  not  have  possessed  one  of  these  trees  in  hia  botanical 
gardens  of  Huaxtcpeo,  Chapoltopec,  and  Iztapalapan,  which 
were  used  as  late  as  by  Philip  the  Second's  physician, 
Hernandez,  and  of  which  gardens  traces  still  remain;  and  it 
appears  no  leas  striking  that  the  Hand-tree  should  not  have 
found  a  place  among  the  drawings  of  subjects  connected 
with  natural  history,  which  Nezahual  Coyotl.  king  of  Tozcuco, 
caused  to  bo  made,  half  a  century  before  the  arrival  of  the 
Spaniards.  It  is  asserted  that  the  Hand-tree  grows  wild  in 
the  forests  of  Guntimala.*  We  found  two  Malvaeeffi,  ^«^ 
PAylhnlhoi  (Cavan.),  and  Sida  Piahmchemis,  rising   in  the 

L equatorial  region  to  the  great  height  of  13,430,  and  15,066 
feet    on  the  mountain  of  Antisana  and  at  the  volcano   of 
Rucu  Pichtncha.J     The  Saxifruga  BouisingauUii  rises  from 
•  Hn 


•  Hnioboldt  et  BonplMid,  Plantts  iqainoxialei,  t.  1.  p.  S2j  pL  M- 
Batai  poUt.  ma-  la,  Noav.  Bap.  t.  i.  p.  98. 

+  Bee  our  Planlta  i<piin.  t.  ii.  p.  113,  pi.  116. 


on  the   declivity  of 

(18)  p.  225 — "/brm  of  ihe  Mimosa." 

The  delicate  and  feathery  foliage  of  the  MimogcB,  Aeacira, 
Schrankias,  and  Desmanthus,  may  he  regarded  as  peculiarly 
characteristic  of  tropical  vegetation;  although  some  repre- 
sentatives of  this  form  may  also  be  found  without  the  tro- 
pics. In  the  Old  Continent  of  the  northern  hemiEphere, 
and  indeed  in  Asia,  I  can  instance  only  one  low  abrub, 
described  hy  Marshal  von  Bibcrstein  as  Acacia  StephaniatM, 
but  which,  according  to  Kunth'a  more  recent  investiga- 
tions, is  a  species  of  the  genua  Prosopia,  ITiis  social  plant 
covers  the  arid  plains  of  the  province  of  Schirran  on  the 
Kur  (Cyrus),  near  New  Schamach,  as  lar  as  the  ancient 
AnuccB.  OKvier  found  it  also  in  the  neighbourhood  of 
Bagdad.  It  is  the  Aeacia  folitn  bipinnatis  mentioned  by 
Buxbaum,  and  which  extends  towards  the  north  as  far  as  42° 
lat.*  In  Africa  the  Acacia  gummifera  (WiUd,),  extends  to 
Mc^dor,  and  therefore  as  far  as  32    north  lat. 

In  the  New  Continent,  Acacia  glandulota  (Alichaux),  and 
A.  brachyloba  (Willd.),  adorn  the  banks  of  the  Mississippi 
and  Teiiessee,  and  the  Savannahs  of  the  Illinois.  The 
Sckrankia  uncinata  was  found  hy  Michaux  to  penetrate  from 
Florida  northwards  to  Virginia  (therefore  as  far  as  37°  nordl 
lat,).  GleditKhia  triacanthos  is  met  with,  according  to  Bar- 
ton, to  the  east  of  the  Alleghany  mountains,  as  for  as  38° 
north  lat.,  and  west  of  the  same  range  even  to  41°  north  lat. 
The  extreme  northern  limit  of  GMiUchia  numosperma  is 
two  degrees  further  southward.  Such  are  the  boundaries  of 
the  Mimosa  form  in  the  northern  hemisphere,  while  in  the 
southern  hemisphere,  beyond  the  tropic  of  Capricorn,  simple- 
leaved  Aeacite  are  found  as  far  as  Van  Dieman's  Land;  the 
Acacia  cavenia  described  by  Claude  Gay  being  even  found  in 
Chili  between  30°  and  37°  south  lat.f  Chili  has  no  true 
Mimosa,  but  three  species  of  Acacia;  and  even  in  the  north 
of  Chili  the  Aeaoia  eavenia  grows  only  to  a  height  of  13  or 
13  feet,  whilst  in  the  south,  as  it  approaches  the  sea-eoast,  it 
*  See  his  Tableiai  dia  Provincee  siivSes  sur  la  tCte  occhltnlale  de  la 
,  Mer  Caapitnne,  aitre  leajleuiv)  Terek  tl  Kmn;  1793,  pp.  53, 120. 
•  t  See  Molina'a  Storia  nitturale  del  Chili,  IT89,  p.  174. 
X  £ 
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Bcarcelj  riaes  a  foot  above  the  ground.  The  most  sensidTC 
of  the  Mimosas  which  we  saw  in  the  northern  portion  of 
South  Amnica,  are  (nest  to  the  Mimosa  pudica,)  M.  dor- 
tttieaa,  M.  somni'nns,  and  M.  mmniculata.  The  imtability  of 
the  African  sensitive  plant  was  already  noticed  by  Theo- 
phrastus  (iv.  3),  and  by  Pliny  ^xiii.  10);  but  I  find  the  firat., 
descriptiou  of  the  South  Ameneon  sensitive  plants  (Domu* 
deras)  in  Herrera  (Decad.  li.  lib.  iii.  cap.  4).  The  plant  first 
attracted  the  attention  of  the  Spaniards,  in  1518,  in  the 
Savimnahs  ou  the  isthmus  round  Nombre  de  Dios  ("porcce 
como  coaa  sensible"),  and  it  was  pretended  that  the  leaves 
("  de  echura  de  una  pluma  de  pojaroB,")  only  contracted 
together  when  they  were  touched  with  the  finger,  and  not 
when  brought  in  contact  with  a  piece  of  wood, 
small  Bwamps  which  surround  the  town  of  Mompox 
MogdolcniL  River,  we  discovered  a  very  beautiful  aquatic 
Mimosa  [Desmanthu)  lacustn's),  a  representation  of  whidl 
is  given  in  our  "  Plantes  equiaoxialea"  (t.  i.  p.  55,  pi.  16)i' 
In  the  chain  of  the  Andes  of  Caxamarca  we  found  two  Alpinft; 
Mimosas  (Mimosa  montana  and  Acacia  rcvoluta)  growing  at 
elevations  of  from  9000  to  nearly  9600  feet  above  the  levd 
of  the  sea. 

As  yet  no  true  Mimosa,  (in  the  meaning  of  the  word  as 
established  by  Willdcnow,)  nor  even  any  Inga,  has  been  found 
in  the  temperate  zone.  Amongst  all  the  Acacias  the  Oriental 
Acaeia  Julibrimn.  which  Forsk^  has  confounded  with  Mimota 
arborea,  endures  the  greatest  degree  of  cold.  In  the  Botanical 
Garden  of  Fudua  there  is  a  high  stem  of  considerable  thick- 
ness growing  in  the  open  air,  although  the  mean  temperatuie. 
of  Padua  is  below  56°  Fahrenheit. 

(19)p.  225.— "ffea^A*." 

We  do  not,  in  these  physiognomical  considerations,  by  any 
means  comprehend,  under  the  name  of  Heaths,  the  whole 
natural  family  of  the  Ericacea;,  which,  on  account  of  the 
similarity  and  analogy  in  the  flowering  parts  of  the  phm^ 
include  Hhododendrum,  Bcfaria,  Gaultheria,  and  £Bcalloni«j, 
we  limit  ourselves  to  the  very  accordant  and  charaeteristi^ 
form  of  the  species  of  Erica,  includiug  Calluna  {Erica  vul- 
garis. L.). 

"Whilst  in  Europe  Ericn  camea,  E.  tetralix,  E.  cincrco. 
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and  Ctdlima  vulgarie,  cover  large  tracta  of  country,  cstending 
from  the  plains  of  Germany,  and  from  France  and  England,  to 
the  extremity  of  Norway ;  Southern  Africa  presents  the  most 
varied  assortment  of  speciea.  One  single  siHicies,  Erica  um- 
bellata,  which  is  indigenous  in  the  southern  hemisphere,  at 
the  Cape  of  Good  Hope,  is  again  found  in  Northern  Africa, 
Spain,  and  Portugal.  Erica  Tugans  and  E.  arboren  also 
belong  to  the  opposite  coasts  of  the  Mediterranean.  The 
former  is  met  with  in  Northern  Africa,  in  the  neighbour- 
hood of  Marseilles,  in  Sicily  and  Dalmatia,  and  even  in  Eng- 
land; the  second  in  Spain,  Istria,  Italy,  and  the  Canaries."* 
The  common  heath,  CaUuna  vulgarii  (Salisbury),  which  is 
a  social  plant,  covers  lai^  tracts  from  the  mouth  of  the 
Scheldt  to  the  western  declivitr  of  the  Ural.  Deyond  the 
Ural  both  Oaks  and  Heaths  disappear.  Both  are  wanting 
in  the  whole  of  Northern  Asia,  and  in  all  Siberia,  as 
far  as  the  Pacific.  Gmclinf  and  Pallas^  have  e.ipressed 
their  astonishment  at  this  disappearanec  of  Calluna  vulgaris ; 
which,  on  the  eastern  declivity  of  the  Ural  chain  is  even 
more  decided  and  more  sudden  than  one  might  be  led  to 
conclude,  from  the  words  of  the  last-named  great  naturalist. 
Pallas  merely  says,  "  ultra  Uralense  jugum  senaim  deficit, 
ris  in  Isetensihus  campis  rarissime  apparet,  et  ulteriori 
Sibiriee  plane  deest."  Chamisso,  Adolph  Erman,  and  Heinricb 
Kittlitz  collected  Andromedas  but  no  Calluna  in  Kamtschatka 
and  on  tbo  north-west  coast  of  America.  The  accurate 
knowledge  which  we  at  present  possess  of  the  mean  tem- 
perature of  different  portions  of  Northern  Asia,  as  well  as 
of  the  distribution  of  annual  heat  throughout  the  different 
seasons,  in  no  way  explains  the  non-advance  of  the  Heath  to 
the  east  of  the  Ural.  Dr,  Joseph  Hooker  has  treated  with 
much  ingenuity,  in  a  note  to  his  "  Flora  Antarctica,"  of 
the  two  contrasting  phenomena  of  the  distribution  of  plants, 
"uniformity  of  surface  accompanied  by  a  similarity  of  vege- 
tation ",  and  again,  "  instances  of  a  sudden  change  in  the 
vegetation,  unaccompanied  with  any  diversity  of  geological 

*  Klotach,  (Jeier  die  geographwcht  Varbreitung  der  Erica-ArUn 
mil  bleibender  Slumenkrone.     Manuicr. 
+  Flora  Sibirica,  t.  iv.,  p.  12B. 
t  Fiora  Soeeica,  1. 1.,  piua  2,  p,  63. 
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and  other  feature."*  Is  there  an  Erica  in  Central  Asia? 
That  which  Saunders,  in  Turner's  "  Travels  to  Thibet,"*  has 
described  in  the  highlands  of  Nepaul,  besides  other  European 
plants  (Vaccinium  Myrtillus,  und  V.  oxyeoccus),  as  Erica 
VulgariB.  is,  according  to  the  opinion  communicated  to  me  by- 
Robert  Brown,  probably  the  Andromeda  fastigiata  of  Wallicli. 
The  absence  of  CaUuna  Tulgaris  and  of  all  epecies  of  Erica, 
throughout  the  whole  of  the  continental  part  of  America  is  an 
equally  striking  fact,  since  Calluna  is  met  with  in  the  Azores 
and  in  Iceland.  It  hoe  not  hitherto  been  found  in  Greenland, 
but  it  was  discovered  some  years  ago  in  Newfoundland. 
Tte  natural  family  of  the  Ericacca  is  also  almost  entirely 
wanting  in  Australia,  vhero  its  place  is  supplied  by  the 
Epacridete.  Linnajus  described  only  102  species  of  the  genua 
Erica,  but,  according  to  Klotzsch's  observations,  this  genus 
comprises  440  true  species,  after  the  varieties  have  been 
caretiilly  exciuded.  Iji 

(20)  p.  226—"  The  Cactus  form."  SJ 

"When  the  natural  family  of  the  OpuntiaeeiB  is  eeparataa^^ 
from  the  Grossulariacem  (species  Ribes),  and  is  confined  within. 
the  limits  indicated  by  Kunth,J  we  may  regard  the  whole  as 
exclusively  American.  I  am  not  ignorant,  that  Roxburgh, 
in  the  Flora  iiidica  (inedita).  mentions  two  species  of  Cactus 
which  be  regards  as  peculiar  to  the  south-east  of  Asia,  viz.  .Cactus 
indicus,  and  C.  chinensis.  Both  are  widely  difiused,  origiually 
wild  or  having  become  so,  and  different  from  Cactus  opuntia 
and  C.  Coccinellifer ;  but  it  ia  remarkable  that  this  Indian  plant 
should  have  no  ancient  Sanscrit  name.  The  so-called  Chinese 
Cactus  has  been  introduced  by  cultivation  into  the  island  of  St. 
Helena.  Modem  investigations,  prosecuted  at  a  period  when 
a  moi-e  general  interest  has  been  awakened  in  relation  to  the 
original  distribution  of  plants,  will  unquestionably  remoi-e  the 
doubts  that  have  frequently  been  advanced  against  the  exist' 
ence  of  Asiatic  Opuntiaceffi.  We  see.  in  a  similar  manner, 
certain  vital  forms  appear  separately  in  tho  animal  wodd. 

L*  Bolans  qfthe  AiUarctic  Voyagt  of  Ihi  Erebus  and  Terror,   IS4^^ 
t  Philoi.  Traamd.,  vol  liiii.  p.  88.  ^1 

i  Handlmck  der  Botanik,  s.  G09.  ,    ^H 
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How  long  did  tke  Tapir  continue  to  be  rc<;iu'ded  as  a  chariic- 
teriBtie  form  of  tlie  New  ContiDcnt!  And  yet  the  American 
Tapir  is,  as  it  were,  repeated  in  that  of  Malacca  {7apirm 
indicu),  Cuv.). 

Although  the  Cactus  form  belongs,  properly  spealdng,  to 
the  tropical  regions,  there  are  some  species  in  the  New  Con- 
tinent, lliat  are  indigenous  to  the  temperate  zone  on  the 
Missouri  and  in  Louisiana.;  as,  for  instance.  Cactus  miBsuri- 
ensis  and  C.  Tivipara.  Back,  in  his  northern  expedition,  saw 
with  astouiabment,  tlie  banks  of  the  Kainj  Lake  in  lat.  48°  40* 
(long.  82°  63')  entirely  covered  with  C.  Opuntia.  South  of 
the  equator  the  Cactus  does  not  advance  further  than  Itio 
Itata  (lat.  36'')  and  Hio  fitobio  (lat.  37^")  In  the  port  of  the 
chain  of  the  Andes  lying  within  the  tropics,  I  have  found 
species  of  Cactus  (C.  Mpium,  C.  ehlorocarptu,  C.  bot^tlanda) 
on  elevated  plains  from  9000  to  upwards  of  10,600  feet  above 
the  level  of  the  sea;  but  in  Chili,  in  the  temperate  zone,  a  iar 
more  strongly  marked  Alpine  character  ia  exhibited  by 
Opuntia  Ovallei,  whose  upper  and  lower  limits  have  been 
accurately  determined  through  barometric  measurements  by 
the  learned  botanist,  Claude  Gaj".  The  yellow -flowering 
Opuntia  Ovallei,  which  has  a  creeping  stem,  does  not  descend 
below  6746  feet,  advancing  as  high  as  the  line  of  perpetual 
snow;  and  even  above  it,  wherever  a  few  masses  of  rock 
remain  uncovered.  These  little  plants  have  been  gathered 
Bt  spots  lying  at  an  elevation  of  13,663  feet  above  the  level 
of  the  sea,*  Some  species  of  Echiuocactus  are  also  true 
alpine  plants  in  Chili.  A  counterpart  to  the  nmch  admired 
fine-haired  Cactus  senilis  is  presented  by  the  thick-wooled 
Cereus  lanatus,  called  by  the  natives  Fiecol,  which  has  a  fine 
red  jruit.  We  found  it  near  Guancabamba,  in  Peru,  on  our 
journey  to  the  Amazon  river.  The  dimensions  of  the  Cnctaceffl 
(a  group  on  which  the  Prince  of  Salm-Dyck  was  the  first 
to  tlu'ow  considerable  light)  present  the  most  striking  con- 
traats.  Echinocactus  Wislizeni,  which  has  a  circumference 
of  Bcvcn  feet  and  a  half,  with  a  height  of  four  feet  and  a 
quarter,  is  only  third  in  size,  being  surpoesed  by  E.  iugens, 
(Zucc.)and  E.  piatyceras,  (Lem.)t  The  Echinocactus  Stainesii 
attains  a  diameter  of  from  two  feet  to  two  and  a-haif;  E. 
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vianngo.  belonging  to  Mexico,  hns  a  diameter  of  upwards  of 
three  feet,  witti  a  height  of  more  than  four  feet,  and  weighs 
OS  much  QH  from  700  to  2000  lbs.;  while  the  Cactus  nanus, 
which  we  collected  near  Sondorillo,  in  the  proyince  of  Joen, 
is  BO  small  and  so  loosely  rooted  in  the  stmd,  that  it  gets 
between  the  toes  of  di^s.  The  Melocactuscs,  which  arc  fuU  of 
juice  even  in  the  driest  season,  as  the  Bavenala  of  Madagascar 
(wood-leaf  in  the  language  of  the  country  from  rave,  rauen,  a 
leaf,  and  a!a,  the  Javanese  halas,  a  wood),  ore  vegetable 
springs,  which  the  wild  horses  and  mules  open  by  stamping' 
with  their  hoofs — a  process  in  which  they  frequently  injure- 
tbcDiselves.*  Cactus  OpuntiU  has  spread  during  the  last 
quarter  of  a  century  in  a  remarkable  manner  through  Northern 
Africa,  Syria,  Greece,  and  the  whole  of  Southern  Europe; 
penetrating  from  the  coasts  of  Africa  far  into  the  interior, 
where  it  associates  with  the  native  plants. 

After  being  accustomed  to  see  Cactuses  only  in  our  hot- 
houses, we  were  astonished  at  the  density  of  the  woody  fibre» 
in  old  cactus  sterna.  The  Indians  are  aware  that  cactuj  wood 
is  indestructible,  and  admimbly  adapted  for  oars  and  the 
thresholds  of  doOrs,  There  is  hardly  any  physiognomical 
character  of  exotic  vegetation  that  produces  a  more  singular 
and  ineffaceable  impression  on  the  mind  of  the  traveller,  than 
an  arid  plain  densely  covered  with  columnar  or  candelabra- 
like  stems  of  cactuses,  similar  to  those  near  Cumana,  Ncw~ 
Barcelona,  Core,  and  in  the  province  of  Jaen  de  Bracamoros. 

(21)  p.  22G—"OrcAideie." 
The  almost  auimal-Uke  form  occasionally  observed  in  blos- 
soms of  the  Orchidcic  ia  most  strongly  marked  in  Anguloa 
grandiflora,  celebrated  in  South  America  as  the  Torito;  in  the 
Mosquito  (our  Kestrepia  antennifera) ;  in  the  Flor  del  Espiritu 
Santo  (likewise  an  Anguloa,  according  to  Flone  Peraviane^ 
Prodrom.  p.  118,  tab.  26);  in  the  ont-iike  flower  of  Chilo- 
glottis  comuta;t  in  the  Mexican  Bletia  speciosa;  and  in  tha 
whole  host  of  our  remarkable  European  species  of  Ophrys :  O. 
muscifera,  O.  apifera,  0.  arani/era,  0.  arachnites,  S,-c.  The  taste- 
for  these  splendidly  flowering  plants  has  so  much  increased, 
that  the  number  of  species  ciutivated  by  Messrs.  Loddige, 

•  Step.  IE. 

t  Hooker,  Flora  antardiea,  p.  69. 
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which,  in  1813,  was  only  115,  was  upwards  of  1650  in  1843, 
and  in  1848,the  number  was  estimated  at  no  fewer  than  2360. 
What  a  treasure  of  amnptuouely  flowering  and  unknown 
Orchidece  may  be  inclosed  in  the  interior  of  Africa  wherever 
there  is  an  abundant  supply  of  wat«r!  Lindley,  in  his  beaU' 
tiful  work.  On  the  Genera  and  Species  of  Orchideoua  Plants, 
1840,  counted  exactly  1980  species;  whilst  Klotzsch  at  tho 
close  of  the  year  1848  counted  3345. 

Whilst  the  temperate  and  cold  zone  possess  only  terres- 
trial Orchideej,  growing  close  to  the  ground,  both  forms,  the 
terrestrial,  as  well  as  the  parasitical,  growing  on  tbe  trunks  of 
trees,  are  indigenous  in  the  beautiful  regions  of  the  tropics.  To 
the  former  class  belong  the  tropical  genera  Neottia,  Crauichia, 
and  most  Ilabenarias.  But  wc  have  found  both  these  forms 
as  alpine  plants  on  the  declivity  of  the  Andes  of  New  Granada 
and  Quito,  viz.,  the  parasitical  (Epidendrea)  Masdevallia  uni- 
flora  (at  an  elevation  of  10,231  feet),  Cyrtochilum  fleiuoeum 
(at  10,103  feet),  and  Dendrobium  aggregatum  {at  9485  feet); 
and  the  terrestrial  forms  of  Altenstcinia  paleaeea,  near  Lloa 
Chiquito,  at  the  foot  of  the  volcano  of  Pichincha.  Claude 
Gay  IB  of  opinion  that  the  Orchidete  supposed  to  have  been 
found  growing  on  trees  in  the  Island  of  Juan  Fernandez  and 
even  at  CJiiloc,  were  probably  only  parasitical  PourretiK, 
which  advance  as  far  south  at  least  ns  40^.  In  New  Zealand,  the 
tropical  form  of  Orchidea;,  hanging  from  trees,  is  still  to  be 
Been  as  far  south  as  45°.  But  the  Orchideaj  of  Auckland 
and  Campbell  Islands  (Cliiloglottis,  Thelymitra,  and  Acian- 
thus),  grow  on  level  ground  in  moss.  In  the  animal  world 
there  is  at  least  one  tropical  form  that  penetrates  further 
south.  The  Island  of  Macquarie  (lat.  54°  39')  has  an  indige- 
nous parrot,  which  lives  therefore  in  a  region  nearer  to  the 
south  pole  than  Dantzig  is  to  the  north  pole.* 

(22)  p.  226 — "Form  of  the  Casuai-ina." 
Acacias,  in  which  the  place  of  the  leaves  is  supplied  by 
phyllodia,  Myrtaceie  (Eucalyptus,  Metroaideros,  Melaleuca, 
Lcptospermum),  and  I'asuarincD,  constitute  the  sole  charac- 
teristics of  tlie  vegetable  world  of  Australia  [New  Holland) 
and  Tasmania  (Van  Dicmen's  Land).  Casuariute  with  their 
*  Comparo  the  section  OrchideiE  in  mj  wort,  De  dislrib.  geogr. 
Plant.,  pp.  341—247. 
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leftflcss,  thin,  thread-like,  articulated  branches,  and  their 
joinis  fiimiahed  with  membranous,  toothed  spathes,  have  beea 
compared  b_v  travellere,*  according  to  differences  of  species, 
either  with  arborescent  Equiaetoccee  (Horsetails;  orwith  our 
Scotch  fira.  1  have  been  much  struck  with  the  singular  ap- 
pemrance  of  leafleesness  presented  by  the  small  thickets  of 
Collctia  and  Ephedra  in  South  America,  near  the  coast  of  Peru. 
CasiioriDa  quadriralvis  penetrates,  according  to  Labillurdi^re, 
as  far  south  as  43''  in  Tasmania.  The  mournful  form  of  the 
Casuarina  is  not  unknown  in  the  East  Indies  and  CTcn  on  the 
eastern  coast  of  Africa. 

(23)  p.  227 — "  Acicular-leaved  trees." 
The  family  of  the  Conifenc  (including  the  genera  of  Dam- 
mara.  Ephedra,  and  Gnetum  of  Java  and  New  Guinea,  which 
are  essentially  allied  to  it,  though  distinctly  separated  by  the 
form  of  the  leaf  and  the  whole  conformation),  plays  so  import- 
ant a  part  in  consequence  of  the  number  of  individuals  in 
each  Hpecies,  and  by  its  geographical  diffusion,  while  it  covers 
in  the  northern  temperate  zone,  as  a  social  plant,  such  exten- 
stve  districts,  that  we  are  almost  compelled  to  wonder  at  the 
inconsiderable  number  of  the  species.  We  are  not  acquainted 
with  BO  many  Coniierat  by  three-fourths  as  there  are  Palms 
already  described,  nay,  the  Couifene  are  numerically  less 
than  the  Aroideee.  Zuccarini,  in  his  "  Contributions  to 
the  Moi-phology  of  the  Conifene,"t  enumerates  216  species, 
of  which  1G5  belong  to  the  Northern  and  51  to  tbe 
Southern  hemisphere.  These  proportional  numbers  must 
now,  in  consequence  of  my  reseai'obes,  be  differently  ex- 
pressed,  since,  with  the  species  of  Pinus,  Cupressus,  Ephe 

and  Podocarpus,  which  Bonpland  and  I  discovered  in 

tropical  part  of  Peru,  Quito,  New  Granada,  and  Mexico,  thte- 
mimber  of  the  cone-bearing  trees  flourishing  between  the 
tropics  amounts  to  42.  The  excellent  and  latest  work  of 
Endlicher^  contains  312  species  of  Coniferai  now  living,  and 
178  of  a  primeval  mundane  period  which  '      '  '  ' 

the  coal  formation,  lu  vori^ated  sandstone. 
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Jura  limestoni!.  The  vegetation  of  the  eocene  world  presents 
especially  to  ua  forma  which,  by  their  coeval  relationship  with 
several  fiuniiiea  of  the  present  world,  remind  us  that  with  it 
many  intervening  members  have  diaappeared.  The  Conifene, 
80  frequent  in  the  primeval  world,  accompany,  in  particular, 
the  ligneous  remains  of  Palms  and  Cycadeot;  but  in  the  moat 
recent  beds  of  lignite  or  brown  coal  we  again  find  Conifers^ 
our  Pinea  and  Tire,  associated  with  Cupullfertc  (or  Mastworta), 
Maples  and  Poplars.* 

If  the  sur&ce  of  the  earth  did  not  rise  to  great  altitudes 
within  the  tropics,  the  strikingly  charocteriatic  form  of  acicu- 
lar-leaved  trees  would  have  remained  wholly  unknown  to  the 
inhabitants  of  that  zone.  1  took  great  paina,  in  common 
with  Bonpland,  to  trace  out.  in  the  Mexican  Highlands,  the 
lower  and  upper  boondaiy  line  of  the  Conifenc  and  Oaka. 
The  heights,  at  which  both  begin  to  grow  Hos  Finales  y 
Eaeinales,  Pineta  et  Querceta),  are  hailed  with  joy  by  those 
who  come  from  the  aea  coaat,  because  they  announce  a  cli- 
mate not  yet  invaded,  as  tar  as  eiperience  has  hitherto  shown, 
by  that  mortal  disease  called  the  black  vomit  (vomito  prieto, 
a  form  of  the  yellow  fever).  For  the  oaks,  especially  the 
Quercus  Xalapensis  (one  of  the  twenty-two  Mexican  apecies  of 
oak  which  we  first  described),  the  lower  line  of  vegetation, 
on  the  way  from  Vera  Cruz  to  the  capital  of  Mexico,  somewhat 
below  the  Venta  del  Encero,  ia  3048  feet  above  the  sea.  At 
the  weatem  alope  of  the  plateau,  between  the  South  Sea  and 
Mexico,  the  inferior  line  for  oaks  is  something  lower ;  it  begins 
near  a  hut  named  Venta  de  b  Moxoaera,  between  Acapulco 
nnd  Chilpanzingo,  at  the  absolute  height  of  2481  feet.  I 
found  a  similar  diffcrencQ  in  the  lower  boundary  line  of  the 
pine-foreat.  This  boundary,  towards  the  South  Sea,  in  the 
Alto  de  los  Caxones,  north  of  Quaxinquilapa,  ia  for  the  Pinus 
Montezumffi  (Lamb.),  which  we  at  first  'had  considered  to  be 
the  Pinus  occidentJifi  (Swartis),  at  the  height  of  4092  feet; 
but  towards  Vera  Cruz,  at  the  Cuesta  del  Soldado,  it  rises  to 
5979  feet.  Both  these  kinds  of  tree,  therefore,  the  oaks  and 
firs  as  specified  above,  descended  lower  towards  the  Pacific 
than  towards  the  Caribbean  Gulf.  During  my  ascent  of  the 
Cofre  di  Perote,  I  found  the  superior  boundary  fine  of  the  oaks 
to  be  10,333  feet;  that  of  the  Finua  Montezumee  12,936  feet 
(about  2000  feet  higher  than  the  summit  of  Mount  ^tna) 
*  See  Cosmos,  vol.  L  pp.  SS2-2ST  (Bohu's  edition). 
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and  here,  in  February,  considerable  mtisnos  of  snow  had 
already  fallen. 

The  greater  the  heights  at  which  the  Mexican  cone-bearing 
trees  begin  to  show  thcmselres,  the  more  Hingular  is  it,  in  the 
island  of  Cuba  (where,  at  the  border  of  the  tropical  zone  the 
air,  it  is  true,  is  cooled  down  during  northerly  winds  to  46°.6 
Fahr.),  to  see  another  kind  of  fir  (A  Occidentals,  Swartz),  itL 
the  plain  itself,  or  on  the  gentle  hills  of  the  Isle  of  Fines, 
growing  among  palms  and  mahogany  trees  I^Steielenia).  Co- 
lumbus even  makes  mention  of  a  fir-wood  (Pmai)  in  the 
journal  of  his  first  voyage  (Diario  del  2-5  de  Nov.,  1492),  at 
Caya  de  Moya,  north-east  of  Cuba.  At  Haiti,  too  (St.  Domin- 
go), the  Pinus  occidentalis  near  Cape  Samana  descends  from 
the  mountaius  down  to  the  very  beach.  The  stems  of  these 
fira,  wafted  by  the  gulf-stream  to  the  two  Azores,  Graciosa 
and  Fnyal,  were  among  the  principal  signs  that  proclaimed 
to  the  great  discoverer  the  existence  of  unknown  lands  in  the 
West.*  Is  it  positively  ascertained  that  the  Pinus  occiden- 
talis is  entirely  absent  from  Jamaica,  notwithstanding  its  lofly 
mountains?  We  may  be  permitted  to  inquire  also,  what 
kind  of  Finns  grows  on  the  eastern  coast  of  Ouatimala,  since 
the  P.  tenuifoiia  (Benth.)  is  assuredly  found  only  on  the 
mountains  near  Chinanta. 

On  taking  a  general  view  of  the  species  of  plants  which 
form  the  upper  tree-boundary  in  the  northern  hemisphere 
from  the  frigid  zone  to  the  equator;  I  find,  for  Lapland,  accord- 
ing to  Wahlenberg,  in  the  SuKtelma  Mountains  (lat.  68°),  not 
acicular-lcaved  trees  but  birches  (Betula  alba),  far  above  the 
upper  limit  of  the  Pinus  sylvestris ;  and  for  the  temperate  zone 
I  find  in  the  Alps  (lat.  45"  45')  Piaus  ptcea  (Du  Roi),  advanced 
beyond  the  birches.  In  the  PjTeneee  (!at.  42°  30*),  we  find 
Pinus  uncinata  (llam.)  and  P.  sylvestris,  var.  rubra ;  within 
the  tropics  in  Mexico  (lat.  19° — 20°),  Pinus  Montezumee  ex- 
tends far  beyond  Ainus  toluocensis,  Quercos  apicata,  and  Q,. 
crassipes;  and  in  the  snow-crowned  mountains  of  Quito,  be- 
neath the  equator,  Escallonia  myrtilloides,  Aralia  avicennifoha, 
and  Drj-mis  Winf  eri  attain  the  highest  limits.  This  last  spe- 
cies of  tree,  identical  with  the  thymia  granatensis  (Mut.) 
and  the  Winlera  aromatica  of  Murray,  presents,  as  Dr.  Josepl 
Hooker  has  shown, f  the  most  singular  instance  of  the 


*  6m  mj  Examea  crit,  t.  ii.  pp.  2J6-26B. 
t  Flora  AniaTdiea,  p.  229. 
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lerrupted  dipsemination  of  the  Eame  species  of  tree  &om  the 
southern  most  part  of  Tierra  del  Fuego  and  Hermit  Island, 
■where  it  was  diseovered  as  early  as  1577  by  Drake's  expedition, 
up  to  the  northern  Highlands  of  Mexico,  over  a  meridian  ex- 
tent of  S6°  of  latitude  or  5160  miles.  Where  the  acicular  or 
needle -leaved  trees,  as  in  the  Swiss  Alps  and  the  Pyrenees,  and 
not  the  birch  as  in.  the  extreme  north,  form  the  boundary  of 
nrborescent  v^etation  on  the  loftiest  momitains,  which  they 
picturesquely  eneircle,  they  are  immediately  followed  in  their 
ascent  towards  the  siiow-eTowned  summits,  in  Europe  and 
Western  Asia  by  the  Alpine  roses,  Rhododendm,  and  at  the 
Silla  de  Caracas,  and  the  Peruvian  Paramo  de  Saragimi,  by 
the  purplish-red  blossoms  of  the  graceful  Befaritc.  In  Lapland 
the  Rhododendron  laponicum  immediately  follows  the  Coni- 
ferous trees;  in  the  Swiss  Alps,  the  Ithododendron  ferrugi- 
neum  and  R.  hii-sutum,  and  in  the  Pyrenees  the  K.  ferrugineum 
alone ;  and  in  the  Caucasus  the  R.  caueasieum.  But  K.  cnu- 
casieum  has  also  been  found  isolated  by  De  CandoUe  in  the  Jura 
mountains  (in  the  Creur  de  Vent),  S968  feet  lower  down,  at 
the  inconsiderable  height  of  from  3303  to  3730  feet.  If  we 
would  trace  out  the  last  zone  of  vegetation  near  the  snow  ■ 
line  we  must  name,  according  to  our  personal  observation,  in 
tropical  Mexico,  Cnicus  nivalis  and  Chelone  gcntinnoidea ; 
in  the  cold  mountainous  tracts  of  New  Granada,  the  woolly 
Kspelctia  grandiflora,  E.  corymbosa,  and  E.  argentca;  in  the 
Andes  chain  of  Quito.  Culeitium  rufeeceus,  C.  ledifoUum,  and 
C  nivale; — yellow-blossomed  Compositte,  which  replace  the 
Bomewhat  more  northerly  lanose  herbs  of  New  Granada,  and  the 
Epeletiie,  with  which  they  have  so  much  physiognomical  re- 
semblance. This  substitution  or  repetition  of  similar  and 
almost  identical  forms  in  regions  that  are  separated  from  each 
other  by  seas  or  wide  intervening  tracts,  is  a  wonderful  law  .of 
nature.  It  prevails  even  in  the  rarest  forms  of  the  floras.  In 
Robert  Brown's  family  of  the  Itafflesio!.  separated  from  the 
Cytines!,  the  two  Hydnora;  in  Southern  Africa  (H.  Africana 
and  H.  Triceps),  described  by  Thunberg  and  Drege,  have,  in 
South  America,  their  counterpart  in  the  H.  Americana  of 
Hooker. 

Far  above  the  regions  of  Alpine  herbs,  of  the  grasses  and 
the  lichens,  nay,  beyond  the  boundary  of  perpetual  snow,  there 
occasionally  appears  a  phanerogamic  plant,  growing  sporad- 
ically, and  as  it  were  isolated,  to  the  astonishment  of  bo- 
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tanists ;  aod  this  occute  both  within  the  tropics  and  in  the 
temperate  zone,  on  fragments  of  roch  which  remaiu  free 
Irom  enow  and  are  probably  warmed  by  open  fissures.  I  have 
abvadv  mentioned  the  Saxiiriiga  BouBsingauIti,  which  is  found 
at  a  height  of  15,773  feet  on  the  Chimborazo;  in  the  Swiss 
Alps  the  Silene  acanlis,  a  clovewort  or  caryophyUea,  has  been 
seen  at  n  height  of  11.3B2  feet.  The  former  vegetatea  at  640, 
the  latter  at  2621  feet  aboTe  the  respective  local  limits  of 
snow,  heights  which  were  determined  when  both  the  plants 
were  discovered. 

In  our  European  Coniferous  woods  the  Red  Pine  (or  Nor- 
way Spruce),  and  the  WTiite  (or  Silver)  Pine  show  great 
and  remarkable  variations  as  regards  their  ^ographicali  dis- 
persion on  the  slopes  of  mountains.  Whilst  in  the  Swiss 
Alps  the  Red  Pine  (^Pinus  picea.  Du  Roi,  foliU  compreiso- 
ktroffonis :  unfortimately  nmned  by  Linoffius  and  by  moat 
botanists  of  our  time  the  Pinta  abies.'),  forma  the  Hmit  of 
tree  vegetation  at  the  mean  height  of  5883  feet,  and  only 
here  anil  there  does  the  lowly  alder  {Alnus  viridis.  Dec, 
Betula  Firidii,  Vil!.),  advance  higher  towards  the  anow-limit ; 
the  White  Pine  {Piniui  ahiex,  Du  Roi,  Pinas  pieea,  Linn.,  foUis 
planis,  pectinato-distichis,  emarginatis),  has  its  limit,  accord- 
ing to  Wahlenherg,  about  1000  feet  lower.  The  Red  Pine 
does  not  grow  at  nil  in  Southern  Europe,  in  Spain,  the  Apen- 
nines, and  Greece ;  and.  as  Ramond  remarks,  it  is  only  aeen 
on  the  slope  of  the  northern  Pyrenees  at  great  heights,  and  is 
entirely  wanting  in  the  Caucasus.  The  Red  Pine  extends 
farther  to  the  north  in  Scandinavia  than  the  White,  which 
latter  tree  appears  in  Greece  (on  the  Parnassus,  theTaygetus, 
and  the  CEta).  as  a  variety  with  long  acicular  leaves,  foliig 
apice  iniegrU,  hreviter  nwcnmalis,  the  Abies  Apollinis  of  the 
acute  observer  link.* 

On  the  Himalaya  the  acieular-leaved  form  of  trees  is  dis- 
tinpiished  by  the  mighty  thickness  and  height  of  the  stem  as 
well  as  by  the  length  of  the  leaf.  The  chief  ornament  of  the 
mountain  range  is  the  Cedar  Deodwara  {Pinm  deodara,  Hoxb.), 
which  word  is,  in  Sanscrit,  d6wa-dani,  i.e.  timber  for  the 
gods,  its  stem  being  nearly  from  13  to  14  feet  in  diameter. 
It  oseends  in  Nepaul  to  more  than  11,700-  feet  above  the 
level  of  the  sea.     More  than  2000  years  ago  the  Deodwioa 

■  Bee  Linnaa.  bd.  xr.  18*1,  s,  S29,  and  Endliclier'a  Siptopna 
jmtnan,  p.  98. 
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cedar  near  the  River  Behut.  that  ia,  the  Hydflspcs,  furaished 
the  timber  for  the  fleet  of  Nearchua,  In  the  Talley  of  Dude- 
^aon.  north  of  the  copper  mines  of  Dhunpoor  in  Nepaul,  Dr. 
HofFmei.'-ter,  bo  early  lost  to  Rcience,  found  in  a  forest  the 
Piniis  longifolia  (Royle),  or  the  Tschclu  Fir,  mixed  with  the 
lofty  stems  of  a  palm — Chnmrerops  mortiana  (Wallich).* 
Such  an  intergperaion  of  the  pintla  and  palmt/a  luid  already, 
in  the  now  continent,  excited  the  astoDishraent  of  the 
companions  of  Columbna,  as  a  friend  and  contemporary  of 
the  admiral' s,  Petrus  Martyr  Anghiera,  relates. f  I  myself 
saw,  for  the  first  time,  this  blending  of  pines  with  palms  on 
the  road  from  Acapuleo  to  Chilpansango.  The  Himalnya,  like 
the  Mexican  highlands,  besides  its  genera  of  pine  and  cedar, 
posaesBea  also  forms  of  theCypreaa  {Capressus  tomiosa.  Don.); 
of  the  Yew  (  Taxui  WaUichiana,  Zuccar. ) ;  of  the  Podocarpus 
{^Podocarpus  nereijblia.  Brown] ;  and  the  Juniper  (Junipervs 
sqitamata,  Don.,  and  J.  txceha,  Biebcrst.;  the  latter  species 
occurring  also  at  Schipke  in  Thibet,  in  Asia  Minor,  Syria, 
and  the  Grecian  Islands;  on  the  other  hand.  Thuja,  Tax- 
odiiun,  Larii,  and  Araucaria.  arc  forms  of  the  New  Continent, 
which  are  wanting  in  the  Himalaya. 

Besides  the  twenty  species  of  pine  with  which  wo  are 
acquainted  in  Mexico,  the  United  States  of  North  America, 
in  their  present  extension  to  the  Pacific,  present  forty-five 
described  species,  whilst  all  Europe  can  only  enumerate  fifteen. 
The  same  difference  between  abundance  and  paucity  of  forms  is 
shown  in  the  oaks,  in  favour  of  the  New  Continent  (a  quarter  of 
the  world  the  most  connected  and  most  elongated  in  a  meri- 
dional direction).  It  has,  however,  been  very  recently  demon- 
afratcd  by  the  estremcly  accurate  researehes  of  Siebold  and 
Zuccarini  to  be  an  erroneous  assertion,  that  many  European 
species  of  pine,  in  consequence  of  their  wide  distribution 
throughout  Northern  Asia,  passed  over  to  the  Japanese  islands, 
and  there  mingled  with  a  genuine  Mexican  species,  the  Wey- 
mouth pine  {Pinus  strohus,  L.).  as  Thimberg  asserts.  What 
Thunbwg  considered  to  be  European  species  of  pine,  are  spe- 
cies entirely  diferent.  Thunbei^'s  Red  Pme  {Pinua  ahtst, 
Linn.)  is  P.  polifa,  Sieb.,  and  often  planted  near  Buddhist 
temples;  his  northern  common  fir  (Pinas  lylreitria)  is  P. 
*  See  HoffineiBter'a  Bri^e  aia  Indien  taiihrend  der  Expedition  ifc? 
Primen  Waldemar  von  Pretuaea,  1847,  s.  351. 
t  Dec.  ill.  lib.  x.  p.  68. 
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MoBsoDiann,  Lamb.;  his  P.  cembra,  the  Germ  an  and  Siberian 
stone  pine-tree,  ie  P.  parriflora,  Sieb. ;  his  common  larch  [P. 
larix)  IS  the  P.  Icptolepis.  Sieb. ;  his  Taxus  baccata,  the  fruit  of 
which  the  Japanese  courtiere  eat  aa  a  precautionary  measure 
when  attending  long  ceremonica,*  forms  a  special  genus  and  is 
Cephalotaxus  dnipacea,  Sieb.  The  Japanese  islands,  despite 
the  proiimity  of  the  Amatio  Continent,  have  a  very  different 
character  of  vegetation.  Thunberg'a  Japanese  Weymonth 
pine,  which  would  present  an  important  phenomenon,  is 
moreover  a  naturalized  tree,  that  differs  entirely  from  the 
indigenous  pinea  of  the  New  World.  It  is  Finns  korajensis, 
Sieh.,  which  has  migrated  from  the  peninsula  of  Corea  and 
Kamtschatka  t«  Nipon. 

Of  the  114  species  now  known  of  the  genua  Pinus,  there  is 
not  one  in  the  whole  southern  hemisphere,  for  the  Pinus 
Mcrkusii,  described  by  Junghuhn  and  De  Vriese,  still  belongs 
to  that  part  of  the  island  of  Sumatra  which  is  north  of  the 
equator,  that  is,  to  the  district  of  the  Battaa.  The  P.  inau- 
lajis,  Eiidl,  belongs  to  the  Philippines,  although  at  first  it 
waa  introduced  into  Loudon's  Arboretum  as  P.  timorienaie. 
From  our  present  increasing  knowledge  of  the  geography  of 
plants,  we  know  that  there  are  excluded  also  from  the 
southern  hemisphere,  in  addition  to  the  genus  Pinus,  all 
the  races  of  Cupressus,  Salisburia  {Ginkgo),  Cunninghamia 
(Pwus  lancfolata.  Lamb.),  Thuja,  one  species  of  which  {Th. 
{/iganiea,  Nutt.)  at  the  Columbia  river  rises  as  high  as  180 
feet,  Juniperus,  and  Taxodium  (Mirbel's  Schuhertia).  I  can 
introduce  this  last  genus  here  with  the  greater  certainty, 
inaamucli  ns  a  Cape  plant,  Sprengel's  Schuhertia  capeusis,  is 
no  Taxodium,  but  forms  a  special  genus,  Widringtonia,  Eodl., 
in  quite  another  division  of  the  Coniferse. 

This  absence  from  the  southern  hemisphere  of  the  true 
AbietineiB,  of  the  Juniperinere,  Cupressincte,  and  all  the 
Teixodincaj,  os  likewise  of  the   Torreya,   of  the  Salisburia 

'  Thunborg,  Flora  Japonica,  p.  275.  The  alluBion  ia  somewhat 
amoaing;  we  annei  a  translation  of  Thnnberg'a  note:— "This  frait 
resemblce  ncoraa,  and  is  of  an  astringent  nature,  For  this  reason 
the  Japanese  interpreters,  when  constrained  to  remain  in  the  royal 
presence  longer  than  usual,  chew  it,  as  an  nntidioretie.  It  is  brought  to 
table  at  the  second  course  witb  Acrodrja,  and  is  said  to  be  very 
Tjjolesome,  and  to  rclai  the  bowels  although  it  conHtricla  the  maatb. 
^e  eipreiiBed  oil  ig  in  request  for  the  kitchen,  eapecially  among  " 
Cnineae  monks  who  lire  at  Nagaaacca." — Ed. 
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adinntifolift,  and  of  the  Cephalotosus  among  the  Tnxineffi, 
vividly  reminds  us  of  the  enigmatical  and  still  obscure 
conditions  which  determined  the  original  diBtribution  of 
vegetable  forms.  Thia  distribution  can  by  no  means  bo 
satkfactorily  explained  either  by  the  similarity  or  diversity  of 
tlie  soil,  by  thermal  relations,  or  by  metcorol<^cal  conditions. 
I  have  long  since  directed  attention  to  the  fact,  tlint  the 
southein  hemisphere  possesses,  for  instance,  many  plants  of 
the  natural  family  of  the  Rosacete,  but  not  a  single  species  of 
the  genus  Rosa  itself.  Claude  Gay  informs  us,  that  the  Rosa 
Chilensis,  described  hy  Meyen,  is  a  variety  that  has  become 
wild  of  the  Rosa  centifolia,  Linn.,  which  has  been  naturalized 
in  Europe  for  thousands  of  years.  Such  wild-growing  varieties 
occupy  large  tracts  in  Chili  near  Valdivia  and  Osorno.* 

Ta  the  whole  tropical  region  of  the  northern  hemisphere  we 
only  found  one  single  indigenous  rose,  our  Rosa  Montezumec, 
and  this  was  on  the  Mexican  highland,  near  Moran,  at  a 
height  of  9336  feet.  We  may  count  among  the  strange 
phenomena  observed  in  the  distribution  of  plants,  the  total 
absence  of  the  Agave  from  Chili,  though  it  possesses  Palms, 
Pourretias,  and  many  species  of  Cactus ;  and  although  A. 
americana  flourishes  luxuriantly  in  Roussillon,  at  Nice,  at  Bot- 
zen,  and  in  IsCria,  where  it  was  probably  introduced  from  the 
New  Continent  since  the  sixteenth  century,  and  where  it  forms 
one  connected  line  of  vegetation  from  the  north  of  Mexico, 
across  the  isthmus  of  Panama,  as  far  as  Southern  Peru, 
With  respect  to  the  Calceolarias,  I  long  believed  that,  like 
the  rosea,  liiey  were  only  to  bo  found  exclusively  on  the 
northern  side  of  the  equator.  In  fact,  among  the  twenty-two 
species  that  we  brought  with  ua,  not  one  was  gathered  to  the 
north  of  Quito  and  the  volcano  of  Pichincha ;  but  my  friend 
Professor  Kunth  remarks  that  Calceolaria  perfoHata,  which 
Roussingault  and  Capt.  Halt  found  near  Quito,  advances  also 
as  far  as  New  Granada,  and  that  this  species,  as  well  oa 
C.  integrifoha,  was  sent  by  Mutis  from  Santa  Fe  do  Bogota  to 
the  great  Linnasus. 

The  species  of   Pinus,  which  are  so  abundant  in  the  wholly 

inter. tropical  Antilles,  as  well  as  in  the  tropical  mountain 

regions  of  Mexico,  do  not  cross  the  isthmus  of  Panama,  and 

are  wholly  wanting  in  the   equally  mountainous  parts  of  iro- 

*  Qny,  Flora  Chilentv',  p,  340. 
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picol  Soudi  America,  that  liu  uorlli  of  the  equator  ;  they  are 
equally  unlmowii  on  the  elevated  plains  of  New  Granada, 
Pasta,  and  Quito.  I  have  advanc<^  in  the  plains  and  on  the 
moimtaiiu  from  ths  Sio  Sinu,  near  the  istbmua  of  Panama,  as 
br  as  12°  south  lat.;  and  in  this  territorial  extent,  of  nearly 
1600  miles  in  length,  the  only  forma  of  needle-leaved  trees 
that  I  saw,  were  the  tazotd  Podocarpus  (P.  tasifoUa),  64  feet 
high,  in  the  Andes  pass  of  Quindiu  and  in  the  Paramo  do 
Saraguru.  in  4"  26'  north  and  3°  40'  south  latitude,  and  an 
Ephedra  (E.  americana)  near  Guullabamba,  north  of  Quito. 

Among  the  group  of  the  Coniferte,  the  following  are  common 
to  the  northern  and  southern  hemispheres :  Taiua,  Oiictum, 
Ephedra,  and  Podocarpus.  Long  before  I'Heritier,  the  lost 
genus  had  been  very  properly  distinguished  from  Pinua  by  Co- 
lumbus on  the  25th  of  November,  1492.  He  says,  "  Pinales 
en  la  Serrania  do  Haiti  que  no  llevau  pi&as,  pero  &uIob  que 
parecen  azeytunoa  del  Axurafe  de  Sevillu."*  Species  of  yew 
extend  from  the  Cape  of  Good  Hope  to  61°  north  lat,  in 
Scandinavia,  consequently  through  more  than  95  degrees  of 
latitude.  Podocarpus  and  Ephedra  are  almost  as  widely 
distributed ;  and  even  from  among  the  CupulifertD,  the 
speeies  of  the  oak  genus,  usually  termed  by  us  a  northern 
form,  though  they  do  not  cross  the  equator  in  South  America, 
reappear  in  the  southern  hemisphere,  at  Java,  in  the  Indian 
OTCiupekgo.  To  this  latter  hemisphere  ten  genera  of  the 
cone-beuring  trees  eselusively  appertain,  of  which  we  will 
here  cite  only  the  most  important:  Araucaria,  Dammara 
{Agathis,  Sal,),  Frenela  (comprising  about  18  Australian 
species),  Dacrydium  and  Lybocedrus,  whose  habitat  is  both 
in  New  Zealand  and  the  Straits  of  Magellan.  New  Zealand 
possesses  one  species  of  the  genus  Damtnara  {D.  aualralu), 
but  no  Araucaria.  The  contrary,  by  a  singular  contrast,  is 
the  case  in  New  Holland. 

In  the  form  of  acicular-leaved  trees.  Nature  presents  ws 
with  the  greatest  length  of  stem  existing  in  arborescent 
productions.  I  use  the  term  arborescent,  for,  as  we  have 
alreody  remarked,  among  the  Laminarite  {the  oceanic  alga:) 
Macrocystis  pyi'ifera,  between  the  coast  of  California  and  6S° 
south  lat.,  often  attains  a  length  of  more  than  400  feet.  If 
we  exclude  the  six  Araucarias  of  Brazil,  C'liili,  New  Hollaedr'  ■ 
*  &ee  laj  Examcn  crit.  t. 


UIUMMJ,.    — 


ILLTTSTEATIONS  (: 


(he  Norfolk  lelands  and  New  Caledonia,  then  those  Cooi- 
feree  are  the  highcat,  whose  habitat  is  the  temperate  zone 
of  the  North.  Ab  we  have  found  among  the  &mily  of  the 
palma  the  most  gigantic  of  nil.  the  Ceros)-lou  andieola,  about 
193  feet  high,  in  the  temperate  Alpine  climate  of  the  Andes, 
so  ia  like  manner  do  the  loftiest  cone-bearing  trees  belong, 
in  the  narthem  hemisphere,  to  the  temperate  north-western 
coast  of  America  and  to  the  Koeky  Mountains  (lat.  from 
40^  to  62°),  in  the  muiherti  hemisphere  to  New  Zealand, 
Tasmania  or  Van  Diemnn's  Land,  to  Southern  Chili  and 
Patagonia,  (where  the  lat.  is  again  from  43"  to  50°).  The 
most  gigantic  forms  among  the  genua  Finns  are  Sequoia 
(Endl.),  Araucaria,  and  Dacirdium.  I  only  name  those 
species  whose  height  not  merely  reaches  but  often  exceeds 
200  feet.  That  the  reader  may  have  a  standard  of  com- 
parison, he  is  reminded  that  in  Europe  the  loftiest  Red  and 
>¥hite  Pines,  especially  the  latter,  reach  a  height  of  from 
160  to  170  feet;  for  inatance,  in  Silesia,  the  pine  in  the 
Lampersdorf  forest,  near  Frankenstein,  long  famous  for  its 
altitude,  is  only  158  feet  high,  although  17  feet  in  girth.* 

We  give  the  following  examples  :  — 

Pinus  Grandis  (Dough),  in  New  California,  attains  a  height 
of  202—224  feet. 

Pinus  Fremontiana  (Endl.),  also  there,  and  probably  of  the 
>  same  height.| 

Daciydium  Cupressinum  (Solander),  in  New  Zealand,  above 
213  feet. 

Piuus  Lambertiana  (Dougl,),  in  North-west«rn  America, 
223—234  feet. 

Araucaria  Excelsa  (R.  Brown),  the  Cupreasus  columnaris  of 
Forster,  in  Norfolk  Island  and  the  surrounding  rock?,  182 — ■ 
223  feet.  The  six  Araucnriffi  hitherto  known  fall  into  two 
groups,  according  to  Endlicher: 

a.  The  American  (Brazil  and  Chill),  A.  brasiliensis  [Rich.], 
between  15"  and  25°  south  lat.,  and  A.  imbricata  [PaTon], 
between  35°  and  50°  south  lat.;  the  hitter  23J — 260  feet; 

ft  The  Australian  (A.  Bidwilli  [Hook.]  and  A.  Cunning- 
hami  [Ait.]  on  ttie  eastern  side  of  New  Holland,  A.  cxcelsa 

•  S«e  Hataeburg.  Forttreiarn,  1814.  8.  287. 

+  Torrey  umI  Frfanont,  Beport  of  tht  JUxploriiig  Expedilioa  to  lA« 
'Soeky  Mountaina  in  IS44,  p.  S19. 
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of  Norfolk  Island,  and  A.  Cookii  [R.  Brown]  of  New  Cale- 
donia). Corda,  Preal,  Groppert,  and  Endlicher  have  already 
found  five  fossil  Arancarim  in  lias,  In  chalk,  and  in  lignite.* 

Pinua  Douglasii  (Sab.)  in  the  valleys  of  the  Rocky  Moun- 
tains and  at  the  Columbia  River  (north  lat.  43° — 52').  That 
meritorious  Scotch  botanist,  whose  name  this  tree  bears. 
Buffered  a  dreadful  death  in  1833,  when  he  came  from  New 
California  to  collect  plantft  on  the  Sandwich  Islands.  Ho 
inadvertently  fcU  into  a  pit,  into  which  one  of  the  wild  bulla 
of  that  country,  always  viciously  disposed,  had  previously 
Mien.  Thia  traveller  has  described  from  accurate  measure- 
ments a  stem  of  F.  Douglasii,  which  at  three  feet  from  the 
ground  was  57^  feet  round,  and  24d  feet  higb.f 

Pinua  Trigona  (Rafineaque),  on  the  weatem  bIo] 
Rocky  Mountains. J  This  "gigantic  fir"  was  measured  witih 
great  care ;  the  girth  of  the  stem  at  6^  feet  above  the  ground 
was  often  from  38  to  45  feet.  One  stem  was  300  feet  high, 
and  without  branches  for  the  first  192  feet. 

PinuB  Strobua  (in  the  eastern  part  of  the  United  States  of*- 
North  America,  esxiecially  on  this  aide  of  the  Mississippi,  but 
also  again  in  the  Rocky  Mountains,  from  the  source  of  tlw 
Columbia  to  Mount  Hood,  from  43''  to  54°  north  lat.), 
Europe  called  the  Weymouth  Pine,  and  in  North  AmeriCA 
the  White  Pine,  commonly  no  more  than  160  to  190  feet_ 
high,  hut  several  have  boon  seen  in  New  Ilampshfre  of  2SQ[i 
and  266  feet,§ 

Sequoia  Oigantea  (Endl. ;  tlie  CondylocoTpus,  Sal.),  of  N« 
California,  like  the  Pinna  trigona,  about  300  feet  high. 

The  nntiu'e  of  the  soil  and  the  conditions  of  heat  and 
moiature,  on  which  the  nourishment  of  plants  simultaneously 
depends,  promote,  it  must  be  admitted,  the  development 
and  the  increase  of  the  number  of  the  individuals  ' 
species ;  but  the  gigantic  height  attained  by  the  stems 
few  among   the  many  nearly   aUied  species  < 

*  Endlicher,  Coniferm/osailf^.  p.  301. 

t  See  JauTTUii  o/tJie  Royal  InstitiUioa,  182fi,  p.  826. 

t  See  deecriplioQ  in  Lewis  and  Clarke's  TraceU  to  the  Source  q/'A« 
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Ocean  (1801-6),  1811,  p.  456. 

5  Dwight,  TraveU,  vol.  i.  p.  S 
and  Shnibe  grotcing  jiaCuraUi/  ii 
p.  60"  ee. 
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geuii3  is  not  dependent  on  soil  and  climate  but 
specific  orgauizutioD,  on  internal  natural  dispoaition,  commoa 
alike  to  the  vegetable  and  to  the  animal  world.  With  the 
Araiioaria  imbricata  of  Cliili,  the  Pinus  Douglasii  of  the 
Columbia  River,  and  the  Sequoia,  gigantea  of  New  California 
(:245 — 300  feet)  contrasts  most  strongly — not  the  Willow 
{^Salir  arcitca)  stunted  by  cold  or  mountain  height,  and 
only  two  inches  high, — but  a  little  phanerogamic  plant  in 
the  beautiful  climate  of  the  southern  tropical  region,  in  the 
Brazilian  province  of  Goyaz.  The  moss-like  Tristicha  hyp- 
noides,  of  the  Monocotyledonous  family  of  the  Podostemcw, 
hardly  attains  the  height  of  three  lines,  "  While  eroasing 
the  Rio  Clairo  in  the  province  of  Goyaz,"  saya  an  exceUent 
obsen'cr,  "I  perceived  on  a  stone  a  plant,  the  stalk  of  which 
was  not  more  than  three  lines  high,  and  which  I  considered 
at  first  to  be  a  moss.  It  was,  however,  a  phanerogamic 
plant,  supplied  with  sexual  organs  like  our  oaks,  and  thoso 
gigantic  trees  which  raised  their  majestic  heads  around."* 

Besides  the  height  of  the  stem,  the  length,  breadth,  and 
position  also  of  the  leaves  and  fruit,  the  aspiring  or  horizontal, 
almost  umbellate  ramification,  tlte  gradation  of  the  colour 
from  fresh  or  silver- greyish  green  to  dark  brown,  give  a 
peculiar  phyait^nomical  chameter  to  the  Coniferoe.  The 
aeicular  leaves  of  Pinus  Lambertiana  (Douglas)  in  North- 
western America  are  five,  those  of  the  P.  excelsa  (WalUch) 
on  the  southern  slope  of  the  Himalaya  near  Katmandu,  seven, 
and  those  of  P,  longifoha  (Roxb.)  on  the  mountain  range  of 
Cashmere,  more  than  twelve  inches  long.  Moreover,  in  one 
and  the  very  same  species,  these  aeicular  leaves  vary  in  the 
moat  remarkable  manner,  from  the  combined  influence  of  the 
nourishment  derived  from  soil  and  air,  and  of  the  height  above 
the  level  of  the  sea.  I  found  these  variations  in  the  length 
of  the  leaves  of  our  common  wild  pine  (Pinua  sijlvtxtrU)  so 
great,  while  travelling  in  a  west  and  east  direction  over  an 
extent  of  80°  of  longitude  (more  than  3040  miles)  from  the 
Scheldt,  through  Europe  and  Northern  Asia,  to  Bogoslowsk, 
in  the  Northern  Ural,  and  Barnaul  beyond  the  Obi,  that  occa- 
Bionally,  deceived  by  the  shortness  and  rigidity  of  the  leares, 
I  have  mistaken  it  for  another  species  of  pine,  allied  to  the 
mountain  fir,  P.  rolundala.  Link,  (/*i'n«»  uncina/a.  Ram.) 
•  AugQsie  (Ic  St.  Hilairc,  Morphohsk  vlgllak,  1810,  p.  98. 
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These  are,  as  Link  correctly  observes,*  transitions  to  Lede« 
bour's  P.  sibirica  of  the  Altai. 

The  delicate  and  pleasing  green  though  deciduous  foliage 
of  the  Ahuahuete  {Taxodtum  distichum.  Rich.,  Cupressus  dU- 
tichay  Linn.)  on  tiie  Mexican  plateau  especially  delighted 
me.  In  this  tropical  region  the  tree,  swelUng  out  to  a  portly 
bulk,  and  the  Aztec  name  of  which  signifies  '*  water-drum.  " 
(from  atl,  water,  and  huehuetl,  drum),  flourishes  firom  5750 
to  7670  above  the  level  of  the  sea,  whilst  it  descends 
towards  the  plain  in  the  marshy  district  (Cypress  swamps) 
of  Louisiana  as  far  as  43°  lat.  In  the  southern  States 
of  North  America  the  Taxodium  distichum  ( Cyprh  chauve)^ 
as  well  as  in  the  lofty  plains  of  Mexico,  attains  a  height  of 
128  feet,  with  an  enormous  girth,  the  diameter  being  from 
30  to  nearly  40  feet,  when  measured  near  the  ground.!  The 
roots,  too,  present  a  very  remarkable  phenomenon,  for  they 
have  woody  excrescences,  which  are  sometimes  of  a  conical 
and  rounded,  sometimes  of  a  tabular  shape,  and  project  three 
and  even  nearly  five  feet  above  the  ground.  Travellers  have 
compared  these  woody  excrescences,  in  spots  where  they  are 
niunerous  and  frequent,  to  the  grave^tablets  of  a  Jewish 
churchyard.  Auguste  de  St.  Hilaire  remarks,  with  much 
acuteness :  "  These  excrescences  of  the  bald  cjrpress,  whidi 
resemble  boundary-posts,  may  be  regarded  as  exostoses,  and 
like  these  live  in  the  air;  adventitious  buds  would  doubtless 
escape  from  them,  if  the  nature  of  the  tissue  of  the  coniferous 
plants  did  not  oppose  itself  to  the  development  of  those  con- 
cealed germs  that  give  birth  to  these  kinds  of  buds. "J  In 
addition  to  the  above,  a  remarkably  enduring  vitality  is  mani- 
fested in  the  roots  of  cone-bearing  trees  by  the  phenomenon 
which,  under  the  name  of  '*  Effervescence,"  (aftergrowth?)  has 
attracted,  in  many  ways,  the  attention  of  botanical  physiologists, 
and  which  phenomenon,  it  appears,  rarely  displays  itself  in  other 
dicotyledonous  plants.  The  stumps  of  the  felled  white  Pine, 
left  in  the  ground,  form,  during  a  succession  of  several  years, 
new  layers  of  wood,  and  continue  to  increase  in  thickness, 
without  throwing  out  shoots,  branches,  or  leaves.  The  excel- 
Jent  observer  Goppert  believes,  that  this  takes  place  solely 

*  LinncBa,  bd.  xv.  1841,  b.  489. 
•    t  Emerson,  Report  on  the  Forests,  pp.  49, 101. 
i  Morp1u>logie  vSgitale,  p.  91. 
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through  nourishment  dcrired  from  the  roots,  which  the 
eitremitv  of  the  stem  receivea  from  a,  neighbouring  living 
tree  of  the  same  Bpecies.  The  root*  of  tlie  liring  tree  he 
conceives  arc  orgiLoic^nlly  incorpomted  with  thoBO  of  the 
stamp.*  Kunth,  in  his  excellent  new  Lekrbuch  der  Bolanii, 
is  opposed  to  this  explanation  of  a  phenomenon,  which  was 
even  known,  though  imperfectly,  to  ITieophraBtiM.t  Accord- 
ing to  him,  this  process  is  perfectly  analogous  to  that  by 
which  metallic  plates,  nails,  carved  letters,  nay.  oven  slags' 
horns  become  imbedded  within  the  body  of  wood.  "T^e 
cambium,  that  is,  the  thin,  walled  cellular  tissue,  conducting 
muco-granulor  sap,  from  which  new  fonnations  alone  proceed, 
continues  without  any  relation  to  lie  biids  (being  perfectly 
independent  of  them)  to  deposit  new  layers  of  wood  on  tie 

The  relation  above  alluded  to.  between  the  absolute  height 
of  the  ground  and  the  geographical  as  well  as  isothermal 
latitude,  shows  itself  often,  no  doubt,  when  one  compares  the 
arboreseent  vegetation  of  the  tropical  part  of  the  Andes  chain 
with  the  vegetation  of  the  north-west  coast  of  America,  or 
the  banks  of  the  Canadian  lakes.  The  same  remark  was 
made  by  Darwin  and  Claude  Gay  in  the  southern  hemisphere, 
when  they,  in  their  descent  from  the  plateau  of  Chili,  ad- 
vanced towards  Eastern  Patagonia,  and  the  Archipelago  of 
Tierra  del  Fuego;  here  woods  of  Dryrais  Wintcri,  together 
with  Fagua  antaretiea  and  Fagus  Forsteri,  cover  every  thing 
with  long  uniform  rows  in  a  northern  and  southern  direction 
down  to  the  low  lands.  Trifling  deviations  from  the  law  of 
constant  staiion-raiiot  between  motmtain  /leiffht  and  geagraplU- 
col  latitude,  depending  or  local  causes,  not  sufBciendy  investi. 
gated,  occur  even  in  Europe.  1  would  call  to  mind  Uie  limits 
of  altitude  for  the  birch  and  common  fir  in  a  part  of  the  Swiss 
Alps,  on  the  Grimsel.  The  fir  (finiu  tglveslru)  flourishes 
there  up  to  6330;  and  the  birch  (Belula  alba)  up  to  6906 
feet;  beyond  them  again  there  is  a  belt  of  stone  pines  {Pinus 
cembra),  whose  upper  boundary  ia  7343  feet.  Tlie  birchi 
in  consequence,   lies   there  between  two  belts  of  Conifewc. 

•  OSppert,    Brobachlunsat   uber  dot  tosenianae    UmteaUcn   dtm 
TanmnMSchi,  IB4Z,  i.  12. 
t  Hist.  Plaal.,  lib.  iii.  cap.  7,  pp.  6D,  60.     achneidei. 
J  Th.i,  B.  1J3,  IGO. 
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According  to  the  eieellent  obserrations  of  Leopold  TOn  Bnch, 
and  the  more  rocent  ones  of  MartJus.  who  also  visited  Spitz- 
beigen,  the  limits  of  the  geo^^nphical  distribution  in  the  high 
Scandinaiian  north  {in  Lapland)  ore  as  follows :  "  The  Fii' 
extends  to  70° ;  the  UTiite  Birch  {Belula  alia)  to  70°  40' ;  the 
Dwarf-Birch  (B.  nana)  to  71'  at  least:  PinuB  cembra  is 
entirely  wanting  in  Lapland.'"* 

As  the  length  and  the  position  of  the  acicular  leaves 
define  the  physiognomic  character  of  the  couiferfe.  this  is 
still  more  designated  by  the  s]>ecific  difference  of  the  leaf- 
breadth,  and  the  parenchymatous  development  of  the  appea- 
dicular  oi^hb.  Several  species  of  Ephedra  may  be  said  to 
be  almost  leafless;  but  in  Taxus,  Araucaria,  Damnian, 
(Agathis).  and  the  Salisbuiia  adiantifolia  of  Smith  {Ginffikl 
biioba,  Linn.),  the  breadth  of  the  leaf  graduallT  increases.  X\ 
have  here  arranged  the  genera  morphologically.  Even  tlia 
names  of  the  species,  as  first  chosen  by  botanists,  indicate 
such  an  arrangement.  Dammara  orientahs  of  Borneo  and 
Java,  often  11  feet  in  diameter,  was  at  first  named  loranthi- 
folia:  Dammara  australis  (Lamb.),  in  New  Zealand,  rising 
to  150  feet  high,  was  originally  named  zama:folia.  Neithei^ 
of  these  has  acicular  leaves,  but  "  foha  oltcrna  obloiig(^< 
laaceolata,  opposita,  in  arbore  adultiori  sicpe  altcma,  enerri^^ 
striata.''  The  lower  surface  of  the  leaf  is  densely  covered 
with  stomata.  These  transitions  of  the  appendicular  system, 
from  the  greatest  contraction  to  a  broad  leaf  surface,  possess, 
like  every  advance  from  simple  to  compound,  both  a  morpho. 
logical  and  a  physiognomical  interest. |  The  short-stalked, 
broad,  split  lei^  of  the  Salisburia  (Kampfer's  Ginkgo),  haa 
also  the  breathing  pores  (stomata)  only  on  the  inferior  side. 
The  original  habitat  of  the  tree  is  not  known.  It  became 
distributed  from  the  Chinese  temples  to  the  gardens  of  Japan, 
in  consequence  of  the  intercourse  that  existed  in  olden,  times 
between  the  congregations  of  Buddha. 

I  was  a  witness  of  the  singularly  jwiinful  impression,  which 
the  first  sight  of  a  pine-forest  at  Chilpanzingo  made 

■  Compare  Cnger,  Uebtr  den  Einfiua  dta  Boderu  aaf  die  V 
lung  der  OfmOdw,  a.  SOO;  Lindblnm,  Adaot.  in  geographi 
tarum  intra  Suedam  diitributionem,  p.  89;  Martius,  in  lb 
da  Seiencei  naturelles,  t.  iviii.  1842,  p.  185. 

+  Lint,  Uncflt,  Th.  i.  183*,  &  201-211, 
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of  our  companions  in  traTelling  from  a  port  in  the  South 
Sea  through  Mexico  to  Europe.  Bom  in  Quito,  under  the 
equator,  he  had  never  seen  needle-leaved  trees  and  folia 
acerosa.  The  trees  appeared  to  him  to  be  leaflesB,  and 
because  we  were  journeying  towards  the  cold  north,  he 
thought  he  recognised  already,  in  the  extreme  contraction  of 
the  organs,  the  impoverishing  influence  of  the  Pole.  The 
traveller,  whose  impressions  1  am  here  describing,  and  whose 
name  neither  Bonpland  nor  myself  can  mention  without 
regret,  was  an  excellent  young  man,  the  son  of  the  Marquis  de 
Selvalegre,  Don  Carlos  Montufar,  whose  noble  and  ardent 
love  of  freedom  courageously  led  hira,  a  few  years  later, 
to  a  violent,  though  not  dishonourable,  death,  in  the  war  of 
indcpcndeace,  waged  by  the  Spanish  colonies. 

(24)  p.  221— ■"  Polhos plants,  Aroidta." 
Caladium  and  Fothos  are  forms  appertaining  exclusively  to 
.the  tropical  world,  whilst  the  different  species  of  Arum  belong 
more  to  the  temperate  zone.  Arum  italicum,  A.  dracuneulus, 
and  A.  teuuifolium  advance  as  Jar  as  Istria  and  Friuli.  No 
Pothos  has  hitherto  been  discovered  in  Africa,  The  East 
Indies  possess  several  species  of  this  genus  (P.  scandeas  and 
P.  plnnata),  which  have  a  less  beautifiil  physiognomy  and  are 
of  less  luxuriant  growth  than  the  American  Pothos  plants. 
We  discovered  a  beautiful  true  arborescent  Aroidea  (Caladium 
arboreum),  having  a  stem  from  16  to  more  than  21  feet  in 
height,  near  the  convent  of  Caripe,  east  of  Cumana.  Bcau- 
yois  found  a  singular  Caladium  (Culcasia  scandens)  in  the 
kingdom  of  Benin.*  In  the  Pothos  form  the  parenchyma 
occasionally  expands  to  so  great  a  degree  that  the  leaf-suifrice 
becomes  perforated  with  holes,  as  in  Calla  pertusa  (Kunth). 
and  Drocontium  pertusum  (Jacquin),  which  we  collected  in 
the  forests  of  Cumana.  It  was  the  Aroideas  which  first  drew 
attention  to  the  remarkable  phenomenon  of  the  fever-keat 
evolved  by  certain  plants  during  the  period  of  their  iuflo- 
roacenee,  and  which  even  sensibly  affects  the  thermometer, 
and  is  connected  with  a  great  and  temporary  iucrease  in 
the  absorption  of  oxygen  from  the  atmosphere.  Lamarck, 
in  1 789,  observed  this  increase  of  temperature  in  the  Arum 
italieum.  According  to  Hubert  and  Bocy  de  St.  Vincent, 
*  Pnliaot  do  Doauvoja,  Flare  d'Oware  d  de  Benin,  t.  i.  I80i,  p.  i, 
pi.  III. 
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the  Tita!  heat  of  tlie  Arum  cordifoHum  rises  in  the  Ide  of 
France  to  110°  or  120",  whilst  the  temperature  of  the  sor- 
rounding  nir  is  ODly  66°. 2  Fahr.  Even  in  Europe.  Bectjuerel 
Bnd  Breschet  found  a  difference  of  39'^.4.  Dutrochet  obBerved 
a  paroij-Bia, — ft  ihythmical  decrease  and  increase  of  -rital 
heat, — which  appeared  by  day  to  attain  a  double  mnKimum. 
Theodore  de  Saussure  remarked  analogous  augmentations  erf 
faeat,  although  only  of  l^.l  and  1^.8  fahr.,  in  other  families 
of  plants ;  as,  for  instance,  in  Bignonia  radicans  and  Cacurbito 
pepo.  In  the  latter,  the  male  plant  exhibited  a  greater  iaa 
oreaae  of  temperature  than  the  female,  when  measured  by  a,. 
Tery  sensitive  thermoscopic  apparatus.  Dutrochet — whofB 
early  denth  is  greatly  to  be  regretted,  on  account  of  the  impoitw 
ant  services  he  rendered  to  physics  and  vegetable  physiolont 
— likewise  observed.*  by  moans  of  thenno -magnetic  multijm- 
eators,  a  vita!  heat  of  O'^-SS  to  0°.67Fnlir.  in  many  young  plants 
(Euphorbia  Inthyria,  Lilium  candidum,  Fapaver  somniferam), 
and  even  among  funguses,  in  many  species  of  Agaricas  aiwJ 
Lycoperdon.  This  vital  heat  disappeared  at  night,  but  not 
by  day,  even  when  the  plants  were  placed  in  the  dark. 

The  contrast  presented  by  the  physiognomy  of  the  CasuM 
rineas,  acicular-leared  trees,  and  the  almost  leailess  Peruvian 
CoUetias  and  Fothos  plants  (Aroideas),  is  still  more  strikii^' 
when  we  compare  these  types  of  extreme  contraction  in  tia 
leaf  form  with  Nymphajacem  and  Kelumboneie.  Here  WB 
again  meet,  as  in  the  Aroidea;,  with  leaves  in  which  tbo 
cellular  tissue  is  eKcessively  expanded  iipon  long,  fleshy,  sue* 
culent  petioles. — as  Nymphtea  alba,  N.  lutca,  N.  thermalil 
(formerly  called  N.  lotus,  from  the  hot  spring  of  Pecjie,  Tieat. 
Groswardein  in  Hungary),  the  species  of  Nelumbo,  Emyals 
amazonica  (Poppig),  and  Victoria  Regina,  allied  to  the  prickly 
Euryale,  although  of  a  very  different  genus,  according  to 
Lindley,  and  discovered  in  1837  by  Sir  Kobert  Schomburgk 
in  the  river  Berbice,  in  British  Guiana.  The  round  leaves  of 
this  splendid  aquatic  plant  are  from  d  to  6  feet  in  diameter,  and 
surrounded  by  upright  margins  from  3  to  5  inches  in  height^ 
"which  are  light  green  on  the  inner  side,  hut  of  a  bright 
crimson  on  the  outside.  These  agreeably  perfumed  £owei^ 
of  which  20  or  30  may  be  scon  together  in  a  small  space,  are 
about  15  inches  in  diameter,  of  a  white  or  rose  colour,  and 
•  Oomptes  readus  de  Vlntlitul,  t.  viii.  1839,  p.  4:54, 
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have  many  hundred  petals.*  Foppig  also  gives  to  the  li 
of  his  Euryale  amazonica,  which  he  found  at  Tefe,  adiumcterof 
about  6  feet. I  Whilst  Euryale  and  Victoria  present  a  greater 
parenchymatous  eipansiou  of  tho  leaf-form  in  all  its  dimensions 
than  other  genera,  the  most  gigantic  derelopment  of  the 
blossoms  occurs  iu  a  parasitical  Cytinea,  which  Dr.  Arnold 
discovered  in  Sumatra  in  1818.  This  flower,  Rafflcsia  Anioldi 
(R.  Brown),  haa  a  etcmloss  blossom  measuring  three  feet  in 
diameter,  surrounded  by  large  leaf-like  scales.  Like  funguses, 
it  has  tm  aainml  odour,  and  smells  something  like  beef. 

(25}  p.  227 — "  Lianes,  Creeping  PlaiiU,  (Span.  Vejuccos.J" 
According  to  Eunth's  diiision  of  Bauhinias,  the  true  genus 
fiauhinia  belongs  to  the  New  Continent.  The  African  Bau- 
Mtiia,  B.  rufeseens  (Lam.),  is  a  Pauletia  (Cav.),  a  genus  of 
which  we  also  discovered  some  new  species  in  South  America. 
In  the  same  manner  the  fiauisterias  of  the  Malpighiacetc  are 
actually  an  American  form.  Two  species  are  indigenous  to 
the  East  Indies,  and  one — deacribcd  hy  Caranilles  as  B.  leona 
— to  "Western  Africa.  In  the  tropical  zone,  and  in  the  Southern 
hemisphere,  species  of  tho  most  different  families  belong  to 
the  climbing  plants  which  in  those  regions  render  the  forests 
60  impenetrable  to  man  and  so  accessible  and  habitable  to  the 
whole  monkey  family  (Quadrumana),  the  Cereoleptcs,  and 
the  small  tiger  eats.  The  Liancs  thus  afford  whole  flocks  of 
gregarious  animals  an  easy  means  of  rapidly  ascending  high 
trees,  passing  from  one  tree  to  another,  and  even  of  crossing 
brooks  and  rivulets. 

In  the  Goutb  of  Europe  and  in  the  north  of  America.  Hops 
from  the  Urticete,  and  the  species  of  Viiis  from  the  Ampchdese, 
belong  to  Climbing  Plants ;  while  this  form  is  represented  in 
the  tropics  by  cbmbing  and  trailing  grasses.  We  found  on 
the  elevated  plains  of  Bogota,  in  the  pass  of  Quindiu  in  the 
Andes,  and  in  the  Cinchona  forests  of  Loxa,  a  Bambusa 
allied  to  Nastus,  our  Chusquea  scandens,  twined  round 
powerful  trunks  of  trees,  adorned  at  the  same  time  with 
flowering  Orchideai.  Bambusa  scandens  (Tjonkorreh),  which 
Elumc  found  in  Java,  belongs  probably  to  Nastus,  or  to  the 

*  Eobort  ScliombnrgTi,  Reiatn  in  Quiana  und  am  Orinoko,  ISil, 
a.  233. 
+  PUppig,   Relae  in  Chile,  Peru,  uad  avf  dent  Ama^onenstrome. 
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graSH-genua  Chusquea,  the  Canizo  of  the  Spanish  settlers.  In 
^e  pine  forest*  of  Mexico,  Climbing  Plants  Keem  to  be  entirely 
wonting ;  but  in  New  Zealand  a  fragrant  Pandanus,  Frey- 
cinctia  Banksii,  tt^ther  with  one  of  the  SmilaeeiD,  Uipc^ounm 
pftrriflorum  (R.  Brown),  which  renders  the  foresta  almost 
impenetrable,  winds  round  a  gigantic  fir-tree  more  than  200 
feet  high,  Podocarpus  dacryoidea  (Rich.),  called  KakiltateB 
in  the  language  of  the  country.* 

A  striking  contmat  to  these  Climbing  Grasses  and  Creat- 
ing   Pandaneas  is   afforded  by  the   splendid  many-coloured 
blossoms  of  the  Passion  flowers  (among  which,  however,  we 
ourselves  found  one  arborescent,  upright,  species  (Passiflora 
glauca)  in  the  Andes  of  Popaynn,  at  an  elevation  of  neaify 
10,500  feet,  and  by  the  BignoniaceEC,  Mutisiffi,  Alstrdmerio^  f 
Xlrrilletc.  and  Aristolochicc.     Among  the  latter,  our  Arifitot  -I 
lochia  cordata  has  a  coloured  (purplish  red)  calyx,  about  seven*  1 
teen  inches  in  diameter ;  "  flores  gigantei,  pueris  mitne  instac  J 
inservicntes."   Owin^  to  the  quadrangular  form  of  their  stallu,  1 
their  flatteiiing,  which   is  not  occasioned  by  any  external  1 
pressure,  and  a  band-like  nndulatory  motion,  many  of  theaa'l 
climbing  plants  have  a  peculiar  physiognomy.     The  diagonal  1 
intersections  of  the  stems  of  Bignooias  and  Banisterias  foim^  i 
by  means  of  furrows  in  the  ligneous  substance,  and  throu^  .1 
its  ctcf^,  where  the  bark  penetrates  to  some  depth,  crucifoini  I 
or  mosaic- like  figures. f 

(26)  p.  228—"  TAe/arm  of  Ahes." 
To  this  group  of  pliints,  which  is  characterised  bj'  a  great  J 
similarity,  belong  Yucca  oloifolia,  which  penetrates  as  &c  I 
north  as  Florida  and  South  Carolina ;  Y.  angustifolia  (Nutt^  J 
which  advances  to  the  banks  of  the  Missouri;  Aletris  arboresf^ 
the  Dragon-tree  of  the  Canaries,  and  two  other  Dracoenas 
belonging  to  New  Zealand;  arborescent  Euphorbias;  and  Aloe 
dichotoroa,   Linn.,  (formerly  the  genus  Hhipidodendrum  of 
Willdenow),    the    celebrated    Koker-boom,   whose   stem  is 
four  feet  in  thickness,  about  twenty  feet  high,  and  boa  %   - 
crown  measuring  426  feet  round.J:     The  foi-ms  which  I  haT9,'J 

■  Emeat  Dieffenbaeh,  Travels  in  Nem  Zealand,  1S43,  vol.  i.  p.  42£.] 
i-  %Ka  ihc  verp  correct  deliaeations  in  Adrica  de  Juesleu,  Ooura  d!K,fl 
£i(a)ii5i(f,  pp.  7T— 7B,  figs,  105— 108.  . 
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here  associated  together  belong  to  very  different  families : 
as,  fur  instance,  to  the  Liliacete,  Asphodelea;,  Fandaneae, 
Amaryilidete,  and  Euptiorbiacete ;  and  are  therefore,  with 
the  exception  of  the  last  named,  all  included  under  the  great 
division  of  Monocotyledons.  One  of  the  Pandancos,  Phyte- 
Icphas  macrocarpa  (Ruiz),  which  we  found  on  the  banks  of  the 
Magdalena  river  in  New  Oronada,  exactly  resembles  with  its 
featiiery  leaves  a  small  palm-tree.  Tbc  Tagua  (as  it  is  called 
by  the  Indians)  is  moreover,  as  Kunth  has  observed,  the  only 
Pondnnea  of  the  New  Continent.  The  singular  Agave-like 
and  high'Stemmed  Doryanthca  exculsa  of  New  8ou£  Wales, 
which  the  intelligent  Coirea  de  Serra  was  the  first  to  describe, 
belongs  to  the  Anmryllidea!,  tike  our  low-growing  Narcissuses 
and  Jonquils. 

In  the  candelabra-like  form  of  Aloes,  tie  branches  of  the 
main-trunk  must  not  be  confounded  with  the  flower- stalks. 
In  the  American  aloe.  Agave  Americana  (Maguey  de  Co- 
cuyza),  which  is  entirely  wanting  in  Chili,  and  in  the  Yucca 
ocaulis  (Maguey  de  Cocuy),  the  leaf-stalks  present  a  candC' 
labra-like  arrangement  of  the  blossoms  during  the  excessively 
rapid  and  gigantic  development  of  the  inflorescence,  which,  as 
is  well  known,  is  but  too  transient  a  phenomenon.  In  some 
arborescent  Euphorbias  the  physiognomical  character  depends, 
however,  on  the  branches  and  their  arrangement.  LichUinstein 
describes,*  with  much  animation,  the  impression  made  upon 
him  by  the  appearance  of  nn  Euphorbia  of^cinarum  which  he 
saw  in  the  "  Chamtoos  Rivier,"  near  Cape  Town.  The  form 
of  the  tree  was  so  symmetrical,  that  it  repeated  itself  on  a. 
small  scale,  like  a  candelabrum,  to  a  height  of  more  than  30 
feet.     All  the  branches  were  furnished  with  sharp  thonis. 

Palms,  Yucca  and  Aloe  plants,  arborescent  Ferns,  some 
Aralias.  and  the  Thcophrasta,  where  I  have  seen  it  in  a  state 
of  luxuriant  growth,  present  to  the  eye  a  certain  physiogno- 
mical resemblance  of  character  by  the  nakedness  of  the  stems 
(there  being  no  branches)  and  the  beauty  of  their  summits  oe 
crowns,  however  they  may  otherwise  differ  in  the  structure  of 
the  inflorescence. 

Melonoselinum  decipiens,  (Hofm.),  which  has  been  Intro- 
duced into  our  gardens  from  Madeira,  and  is  soraetimcB 
from  10  to  12  feet  high,  belongs  to  a  peculiar  group  of 
•  See  Ilia  Reiam  im  aUdlicheit  A/rila,  th,  i.  b.  370. 
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(2T)  p.  228—"  7i*Jorm  of  Gnuta." 
Tke  groap  of  tke  atkceeacrait  grasses  irtikk  Eimtk  has  o 
le«tcd  under  tke  head  of  BambuaecK,  in  his  gteat  woik  a 
the  plant*  ocdleeted  b^  Bonidand  and  mjtiit,  Mrastitates  oi 
ikemost  beantiAd  adonnnents  of  tropical  ngetatkn.  Bm 
caUed  alao  UMnbo,  ocean  in  the  Malay  Isogu^e,  altkoo^n 
oeeordingto  Bnackmonii  merelj  as  an  isolated  espression,  the 
ordiaaij  lorn  in  use  being  bolob.  whilst  the  odIt  name  for 
tkta  epecica  of  cane  in  ia,Y&  and  Madagascar  is  wuluh.  ronloo. 
The  nnmbcra  of  the  genera  and  species  included  in  this 
STOup  have  been  extraordinarily  increased  by  the  industry  of 
iHitntiiral  travellera.  It  has  been  found  that  the  genua 
Uambuaa  ix  entirely  wanting  in  the  New  Continent,  to  whiek 
ri-gion,  however,  the  gigantic  Guaduaa,  discovered  by  ns,  and 
which  attain  a  height  of  from  50  to  64  feet,  together 
the  Chuaquea,  cxelueiTely  belong ;  that  Arundinaria  (" 


togedier  with  ^t 
inaria  (Rich.)   ^H 
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occurs  in  both  caatineats,  altboagh  differing  spccificallj'  in 
each;  that  Bambusa  and  Becsha  (Rheed.),  occur  iu  India 
and  the  Indian  Archipelago;  and  that  Nastus  grows  in  the 
islands  of  Madagascar  and  Bourbon.  With  the  exception  of 
the  high-chmbing  Chusquea,  these  fornui  morjihologically 
replace  each  other  in  different  ports  of  the  earth.  In  the 
northern  hemisphere  far  beyond  the  limits  of  the  torrid  region, 
in  the  Talley  of  the  Mississippi,  the  traveller  is  gladdened  by 
the  sight  of  a  species  of  Bamboo,  the  Arundinaria  macros{>erma, 
formerly  called  also  Miegia  and  Ludolfia.  In  the  southern 
hemisphere,  in  the  south  of  Chili,  between  the  parallels  of  37° 
and  42°,  G!ay  tbund  one  of  the  Bambusacea  more  than  20  feet 
high  (not  a  climbing,  but  a  still  undescribed  arborescent  self- 
supporting  Chusqnea).  growiug,  mingled  with  Drymis  Clulenaia, 
in  a  region  clothed  with  an  uniform  forest'Covcriug  of  Fagua 
ohliqua. 

Whilst  in  India  the  Bambusa  flowers  so  frequently  that  in 
Mysore  and  Orissa  the  seeds  ore  mixed  with  honey,  and  eaten 
like  rice,*  in  South  America  the  Guadua  blossoms  so  very 
seldom  that  in  the  course  of  four  years  we  were  only  twice 
able  to  procure  the  flowers;  once  on  the  solitary  banks  of  the 
Cassiquiare,  the  arm  connecting  the  Orinoco  with  the  Rio 
Negro  and  the  Amazon,  and  again  in  the  province  of  Popayon, 
between  Buga  and  Quilichao.  It  is  a  very  striking  fact  that 
some  plants  grow  with  the  greatest  vigour  in  certain  loca- 
lities without  flowering;  as  is  the  case  with  the  Euro- 
pean ohve-trees  introduced  into  America  centuries  ago,  and 
growing  between  the  tropics,  Jicor  Quito,  at  elevations  of 
about  9600  feet  above  the  level  of  the  sea;  and  in  like  manner 
the  walnuts,  hazel-nut  bushes,  and  the  fine  olive-trees  [OUa 
Europea)  of  the  Isle  of  France.^ 

Ah  some  of  the  Bambusacea!  (arborescent  grasses)  ad- 
vance into  the  temperate  zone,  so  also  they  do  not  sufler 
in  the  torrid  zone  from  the  temperate  climate  of  mountain 
districts.  They  are  certainly  more  luxuriant  as  social  plants 
between  the  sea-shore  and  elevations  of  about  2558  feet 
in  the  Province  de  las  Esmcraldas.  west  of  the  volcano  of 
Pichincha,  where  Guadna  angufltifolia  (Bambusa  Guadua  of  on* 
Piantes  iquinoxiales,  t.  i.   tab.   i.t)   generates   in  its  interior 

*  Buchanan.  Journey  through  Mysore,  vol.  ii.  p.  341 ;  and  Stirling, 
io  the  Asiat.  Res.  vol.  iv.  p.  2H6. 

t  See  Bojer,  HoHiis  Mawitio,nia,  183T,  p.  201, 
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large  quantiticH  of  the  BiliceousTabaschir  (Sanscrit  tpaiktdtirot 
cow-millc).  We  eaw  the  Ouadua  advance  in  the  pan  of 
Quindiu,  in  the  chain  of  the  Andes,  to  a  height  of  575-5  feet 
above  the  level  of  the  sea,  ns  detemuDcd  by  faarametric  mean 
•urements.  Na^tus  boTbonicus  has  beeu  called  a  true  Alpine 
plant  by  Bory  de  St.  Vincent,  and  nccording  to  him  it  doet 
not  descend  lower  than  3840  feet  on  the  declivity  of  the  volcano 
in  the  island  of  Bourbon.  This  appearance  or  the  rcpetititni 
at  great  elei'alions  of  certain  forms  belonging  to  torrid  plains 
calls  to  mind  the  group  of  Alpine  palms  (Kunthia  montona, 
CcroxyloQ  andicola,  and  Orcodoxa  frigidn)  of  which  I  have 
already  spoken,  and  a  grove  of  Musaceee  (Heliconia,  perhapc 
Momnta),  16  feet  high,  which  I  found  growing  isolated  on 
the  Silla  de  Caracas,  nt  a  height  of  more  than  7000  feet  above 
the  level  of  the  »ea.*  While  the  fonn  of  ginnuneie,  with  the 
exception  of  some  few  herbaceous  dicotj'ledoDS.  constitutes 
the  Highest  phanerogamic  zone  on  the  enow-crowned  smnmits 
of  mountains,  so  the  grosses  mark  the  boundary  of  phone* 
rogamic  vegetation  in  a  horizonUil  direction,  tovrards  the 
northern  and  nouthern  polar  regions. 

Many  admifnble  general  results,  no  less  than  a  great  m 
of  important  materials,  have  been  yielded  to  the  geography 
of  plants  by  my  young  friend,  Joseph  Hooker,  who,  after 
having  but  recently  returned  with  Sir  James  Ross  from  tha 
frozen  antarctic  regions,  is  now  engaged  in  exploring  the 
Thibetian  Himalaya.  He  di-aws  attention  to  the  fact  that 
phanerogamic  flowering  plants  (grasses)  advance  17^''  nearer 
to  the  north  than  to  the  south  pole.  In  the  Falkland 
Islands,  near  the  thick  knots  of  Tussac  grass,  Dac^liB 
cowpitoBa,  Forster,  (a  Festuca,  according  to  Kunth),  and  in 
Ticrra  del  Fuego,  under  the  shade  of  the  birch-leaved  Fagua 
antarotica,  there  grows  the  same  Trisetam  subspieatum, 
which  spreads  over  the  whole  range  of  the  Peruvian  Andes, 
and  acroas  the  Rocky  Mountains,  to  Melville  Island,  Green. 
land,  and  Iceland,  and  ie  also  found  in  the  Swiss  and  Tyrolesa 
Alps  as  well  as  in  the  Altai,  in  Kamtschatka,  and  in  Camp- 
bcU's  Island,  south  of  New  Zealnnd,  extending  therefore 
over  127  degrees  of  latitude,  or  fiom  64°  south  to  72°  50' 
north  iat.  "  Few  grasses,"  saya  Joseph  Hooker,t  "  have  sa 
wide  B  range  as  l^sctum  subspieatum  (Beauv.)i  nor  am  I 
•  Rdai.  hitL  L  i.  pp.  BOS — 606. 
f  Flora  oHtttTdica,  p,  07. 
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acquainted  with  any  other  arctic  Bpecies  wliith  is  equally  an 
iohabitant  of  the  opposite  polar  regions."  The  South  Shetland 
Islands,  which  are  sepanited  by  BranKfield  Straits  from 
d'Urville's  "  Terre  de  Louis -Philippe "  and  from  Peak 
Haddington,  a  volcano,  7046  feet  high,  and  situated  in 
64°  12'  south  kt.,  have  recently  been  visited  by  Dr.  Eights,  a 
botanist  from  the  United  Slates.  He  found  Uiere  (probably 
iu  62°  or  621'''  south  lot.)  a  small  grass,  Aira  antarctica,*  which, 
is  "the  most  anUirctic  flowering  plant  hitherto  discovered." 

Even  in  Deception  Islund,  belonging  to  the  some  group, 
62°  Stf,  only  Ucbena  are  met  with,  and  no  longer  any  spccicH 
of  grass;  and  in  like  manner  further  south-east,  in  Ckfck- 
burn's  Island  (64°  12')  near  Palmer's  Land,  only  Lecanoras, 
Lecideas.  and  five  foUaceous  Mosses,  among  which  is  our 
German  Biyum  ai^entcum,  were  gathered.  "This  appears  to 
be  the  Ultima  Thulc  of  antarctic  vegetation,"  for  further  south 
even  terrestrial  cryptogamia  are  wanting.  In  the  great  bay 
formed  by  Victoria  Land,  on  a  small  island  lying  opposite  to 
Mount  Herschel  (in  71°  49'  lat,),  and  on  Franldio  Island,  92 
miles  north  of  the  volcano,  Erebua,  (12,366  feet  in  height), 
and  in  76°  7'  south  Int.,  Hooker  found  no  trace  of  vegetation. 
In  extreme  northern  latitudes,  the  distribution  of  even  the 
higher  organisms  is  very  different;  for  here  phanerogamio 
plants  advance  IS^°  nearer  to  the  pole  than  ia  the  southern 
liemisphere.  Walden  Island  (80^"  north  lat.)  possesses  still 
ten  species  of  phaneri^amia.  Antarctic  phanerogamic  vege- 
tation is  also  ])oorcr  in  species  at  equal  distances  from  the 
pole ;  thus  Iceland  hna  five  times  more  phanerogamia  than 
the  southern  group  of  Auckland  and  Campbell  Islands,  but 
the  imiform  vegetation  of  the  antarctic  regions  is,  from 
climatic  causes,  both  more  succulent  and  more  luxuiiant.t 
(2B)p.  229— " Ftrm." 

If  we  estimate  the  whole  number  of  the  cryptogamia 
hitherto  described  at  19,000  species,  as  has  been  done  by 
Dr,  Klotzsch,  a  naturahst  possessing  a  proround  acquaintance 
with  the  Agamic  plants,  we  shall  have  for  Fungi  8000  (of 
which  AgaricL  constitute  the  eighth  pnrt);  for  Lichens,  ac- 
cording to  J.  von  Flolow  of  Hirschberg,   and   Hampe  of 

*  Hooker,  Icon,  plant,  vol.  ii.  lab.  ISO. 

+  Comparo  Hooker,  Flora  anlarclica,  pp.  vii.  74,  216,  with  Sir 
James  Ross,  Voj/age  in  the  Southern  andAiilaixiicSleffioo),  1S38 — 
lSi3,  vol.  U.pp.  S35— 312. 
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Blankenburg,  at  least  1400;  for  the  Alg»  2580;  for  Mosses 
and  Liverworts,  according  to  Carl  Miiller  of  Halle,  and  Dr. 
Oottschc  of  Hamburgh,  3800 ;  and  for  Fetus  3250.     For  this 
last  important  result  we  are  indebted  to  the  profound  inves- 
tigations made  by  Professor  Kunze  of  Leipzig,  on  this  group 
of  plants.     It  is  a  striking  fact  that  the  £EUuily  of  the  Polypo- 
diaoeee  alone  includes  2165  of  the  whole  number  of  described 
Filices,  whilst  other  forms,  as  the  Lyoopodiacae  and  Hymeno- 
phyllacesB,  number  only  350  and  200.     There  are  therefore 
nearly  as  many  described  species  among  Ferns  as  among  Grasses. 
It  is  singular  that  no  mention  of  the  beautiful  arborescent 
ferns   is  to   be   found   in   the  classic  authors  of  antiquity, 
Theophrastus,  Dioscorides,  and  Pliny ;  while,  from  the  infor- 
mation given  by  the  companions  of  Alexander,  Aristobulus, 
Megasthenes,  and  Nearchus,  reference  is  made*  to  Bamboos, 
*'  quo}  fissis  internodiis  lembi  vice  vectitabant  navigantes;'' 
to  the  Indian  trees  "  quarum  folia  non  minora  cl3rpeo  sunt;"  to 
the  Fig-tree  which  takes  root  from  its  branches,  and  to  Palms, 
**  tantee  proceritatis,  ut  sagittis  supeijici  nequeant."     I  find 
the  first  mention  of  arborescent  ferns  in  Oviedo.f     ''  Among 
ferns,'*  says  this  experienced  traveller,  who  had  been  ap- 
pointed by  Ferdinand  the   Catholic,  Director  of  the  Gold- 
washings   in   Haiti,   '*  there  are   some  which   I   class   with 
trees,   because   they   are  as   thick   and  high  as  Pine-trees. 
(Helechos   que  yo   cuento   por  arboles,   tan    gruesos  como 
grandes   pinos  y   muy   altos).     They  mostly  grow  among 

^the  moim tains    and   where   there    is   much  water.*'      This 

.-estimate  of  their  height  is  exaggerated,  for  in  the  dense 
forests  near  Caripe  even  our  Cyathea  speciosa  only  attains  a 

height  of  32  to  37  feet;  and  an  admirable  observer,  Ernst 
Diefienbach,  did  not  see  in  the  most  northern  of  the  three 
islands  of  New  Zealand  any  trunks  of  Cyathea  dealbata 
excMeeding  42^  feet.  In  the  Cyathea  speciosa  and  the 
Memscium  of  the  Chaymas  missions,  we  observed  in  the 
midst  of  the  most  shady  part  of  the  primeval  forest,  that  the 
scaly  stems  of j  some  of  the  most  luxuriantly  developed  of  the»B 
trees  were   covered  with  a   shining   carbonaceous   powder, 

^  which  appe^ed  to  be  owing  to  a  singular  decomjposition  of 
the  fibrous  parts  of  the  old  leaf  stalks.j: 

*  Htimboldt,  de  distrib.  geogr.  Plant.,  pp.  178,  218, 
-  «f>  Historia  de  leu  Indiaa,  1535,  fol.  xe.  ^ 

t  Humboldt,  BeUU,  hist.,  t.  i.  p.  437.  .       ' 


(28; 


339  I 

he  Cor.  ■ 


Between  the  tropics,  where,  on  the  dpclivities  of  the  Cor- 
dilleras, climatea  are  superimpoaed  in  strala,  the  true  region 
of  arboreecent  ferns  lies  between  about  3200  and  S350  fe*t 
above  the  level  of  the  sea.  In  South  America  and  in  the 
Mexican  highlands  they  seldom  descend  lower  towards  the 
pliiinfl  than  1280  feet.  The  mean  temperature  of  tliis  happy 
region  is  between  Gi'^.G  and  70°. 8  Fahr.  It  reaches  iho 
lowest  stratum  of  clouds  (which  floats  the  nearest  to  the 
snrfeoe  of  the  sea  and  the  plain),  and  it  therefore  enjoys 
uninterruptedly  a  high  degree  of  humidity,  together  with  a 
great  equality  in  its  d)crmal  relations.*  The  inhahitanis,  who 
ore  of  Spanish  descent,  call  this  region  "Tierra  templada  dc 
los  heleohos." 

The  Arabic  deeignation  for  fems  m/ehdschvn.  filix,  (from 
which  the  /  has  been  changed,  according  to  Spanish  usage, 
into  h,)  and  perhaps  the  term  may  be  connected  with  the  verb 
faladaeha^  "  it  divides."  from  the  finelycut  moi^n  of  the  frond. f 

The  conditions  of  genial  mildness  in  an  atmosphere  charged 
with  aqueous  vapour  and  of  great  uniformity  in  respect  to 
moisture  and  warmth,  are  fulfilled  on  the  declivities  of  the 
mountains  in  the  valleys  of  the  Andes,  and  more  especially  in 
the  southern  milder  and  more  humid  hemisphere,  whciw 
arborescent  fems  advance- not  only  to  New  Zealand  and  Vaft 
Dieraen's  Land  (Tasmania),  but  even  as  fiir  as  the  Straita 
of  Magellan  and  Campbell  Island,  and  therefore  to  a  southern 
latitude  almost  identical  in  degrees  with  the  parallel  in  which 
Berlin  is  situated  north  of  the  equator.  From  among  the 
femily  of  arborescent  fems  there  flourishes  the  vigorous 
Dicksonia  squarrosa,  in  46'^  soulh  lat.  in  Dusky  Bay,  New 
Zealand;  D.  antarctiea  of  J^billardi^re  in  Tasmania:  a  Thyr- 
sopl^ris  in  the  Island  of  Juan  Fernandez;  an  undescribed 
Dicksonia,  whose  stem  is  from  12  to  16  feet  high,  near 
Valdivia  in  Southern  Chili;  and  a  Lomaria,  somewhat  less  in 
heiKht,  in  the  Straits  of  Magellan.  Campbell  Island  is  still 
nearer  to  the  south  pole,  in  524"  lat.,  but  even  there  the 
leafless  stem  of  the  Aspidium  venustum  rises  to  a  height  «f 
more  than  four  feet. 

The  climatic  relations  under  which  Fems  ( Ji7t'pc»)  in  gene- 
ral flourish,  are  manifested  in  the  numerical  laws  of  their 
■  Bobert  Brown,  7n  Expedition  to  Congo,  Append,  p.  <23, 
f  AIjh  Zacaria  Ebn  el  Awam,  Libra  dt  Agriindltira,  tnulDCido  poT 
3.  A.  Baiiqueri,  t.  ii.  Madr.  1802,  p,  738, 
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quotients  of  distribution.  In  the  plains  within  the  tropical 
T^ons  of  bu^  continents  this  quotient  in.  according  to  Robert 
Brown,  and  from  more  recent  investi^lioDS  on  the  subject,  -^ 
of  all  the  phanerogamia.  and  in  mountainous  districts  of  large 
continents  g  to  ^.  This  ratio  is  quite  different  on  the  small 
islands  scattered  over  the  ocean ;  for  here  the  proportion  borne 
by  the  nuniber  of  ferns  to  the  sum  total  of  all  the  phanero- 
gamic plants  increases  so  considerably,  that  in  the  South-Sea 
Islands  the  quotient  rises  to  ^,  while  in  the  sporadic  islands, 
St.  Helena  and  Ascension,  the  number  of  ferns  is  almost  equal 
to  half  of  the  whole  phanerogamic  vegetation.*  In  recedii^ 
from  the  tropics  (where  on  the  large  continents  d'Urville  esti- 
mates the  proportional  number  at  ^),  the  relative  fi^uency 
of  ferns  decreases  rapidly  as  we  advance  into  the  tempenitQ 
zone.  The  quotients  are  for  North  America  and  the  Britiab 
Islands  Jf,  for  France  -^^  for  Germany  -^,  for  the  dry  parts 
of  Southern  Italy  ^,  for  Greece  jij.  The  relatxre  frequenw  ' 
again  increases  considerably  towards  the  frigid  north.  Here 
the  family  of  ferns  decreases  much  slower  in  the  number  of 
its  species  than  does  that  of  phanerogamic  plants.  The 
luxuriantly  aspiring  character  of  the  species,  and  the  number 
of  individuals  contained  in  each,  augment  the  deceptive  im> 
pression  of  abioliile  frequency.  According  to  Wahlerabei^'B  ' 
and  Homemann's  catalogues,  the  relative  numhers  of  the  . 
Pihces  are  for  Lapland  Jj,  for  Iceland  -Jj,  for  Greenland  -J^. 

Such  are,  according  to  our  present  knowledge,  the  natnral 
laws  that  manifest  themselves  in  the  distribution  of  the  grace- 
ful form  of  Ferns.  But  it  would  seem  as  if  in  the  femily 
of  Ferns,  which  have  so  long  been  regarded  as  cryptogamic,  we 
had  lately  acquired  evidence  of  the  existence  of  another  natural 
law,' — the  moiphologi^  law  of  propagation.  Coimt  Leszc^c- 
Suminski,  who  happily  combijies  the  power  of  microscopic 
inrestigation  with  a  very  remarkable  artistic  talent,  has  ^- 
covered  an  oi^nisation  capable  of  eficcting  fructification  in 
the  prothallium  of  ferns.  He  distinguishes  two  sexual  appa- 
ratuses,  of  which  tlie  female  portion  is  situated  in  hoUow 
ovate  cells  in  the  middle  of  the  sporangium,  and  the  male  in 
the  ciliated  antheridia,  or  the  organs  producing  spiral  threads, 
which  have  already  been  esamuied  by  Nageli.     Fructificatioa 

•  See  a  valuaUe  Trestiae  by  d'UrvillB,  DUtribuHon  fftographiQue 
da/ovgires  mr  la  »ur/ace  du  OUAe,  in  the  Annalei  da  Satnee*  mU^.u 
t,  vl.  182fi,pp.  61,  66,  73.  '  " 
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ig  supposed  to  be  effected  by  means  of  moTcablc  ciliated  spiml 
threads  and  not  by  pollen  tubes.*  According  to  this  view. 
Ferns  would  be,  as  Ehrenberg  remarks.f  products  of  a  micrv 
scopic  fructification  taking  place  on  the  prothallium.  which 
here  serves  as  a  fertilizing  receptacle,  while  throughout  tho 
whole  course  of  their  often  arborescent  development  they 
would  be  flowerless  and  fruitless  plants,  hai-ing  a  bud- 
forroatiou.  The  spores  lying  as  sori  on  the  under  side  of  the 
frond  are  not  seeds  but  flower-buds. 

(29)  p.  229—"  7:^e  Liliacea." 
Africa  is  the  principal  seat  of  this  form;  there  the  greatest 
diversity  obtains;  there  they  form  masses  and  determine  the 
natural  character  of  the  region.  The  New  Continent  exhibits 
also,  it  is  true,  magnificent  Alstromeriie  and  species  of  Pan- 
cratium, Iltemanthus,  and  Crinum.  We  have  enriched  the 
first  of  these  genera  with  nine,  and  the  second  with  three 
species ;  but  these  American  liliaceous  plants  arc  more  diSiised 
and  of  less  social  habits  than  the  European  Iridcic. 

(30)  p.  229— "Be  JCillow  Form." 
Nearly  150  different  species  of  the  main  representatircs 
of  this  form,  or  rather  of  the  Willow  itself,  are  already 
known.  They  cover  the  northern  parts  of  the  earth  from 
the  equator  to  Lapland.  Their  number  and  their  varie- 
ties of  form  increase  between  the  46th  and  70th  d^rees  of 
latitude,  more  especially  in  that  part  of  northern  Europe  which 
has  been  so  remarkably  indented  by  Ihe  early  revolutions  of 
our  planet.  I  am  acquainted  with  ten  or  twelve  species  of 
inter-tropical  Willows,  and  these,  like  the  Willows  of  the 
southern  hemisphere,  are  deserving  of  special  attention.  As 
nature  appears  to  delight  in  all  zones  in  a  wondrous  midti- 
phcatiou  of  certain  animal  forms,  as  for  instance,  Anatidaj 
{LameUlroitra),  and  Pigeons;  so  likewise  are  Willows,  Pines, 
and  Oaks,  widely  diffused ;  the  latter  always  exhibiting  a  simi- 
larityin  their  fruit,  although  various  differences  exist  in  the  form 
of  the  leaves.  In  Willows  belonging  to  the  most  widely  dif- 
ferent climates  the  similarity  of  the  foliage,  of  the  ramification, 
and  of  the  whole  physiognomical  conformation,  is  almost  greater 
*  CoDQt  Sominaki,  Zur  Enlmidcduiisa-aetchichU  der  Farmtrdula- 
1818.  S.  10—14, 
+  ItoKoU.  BeriAta  dtr  Akad.  to  Berlin,  ttmax,  1848, 8.  20. 
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tluui  in  COnifertD.  In  the  more  Mnitheni  part  of  the  tempe- 
rate znne,  north  of  the  equator,  the  namber  of  the  species  of 
Willows  decreasca  considerably;  although  (according  to  the 
"  Flora  atlantiea"  of  Desfontaines)  Tunis  has  still  its  own 
species,  re»embUng  Salix  caprea;  whilst  Egypt,  according  to 
I'otbI^,  numbers  five  species,  irom  the  catkins  of  whom 
mole  bloeooma  is  distilled  the  remedial  agent  Moie  chalaf 
(ofua  taiicii),  so  much  used  in  the  'Eaat.  The  Willow  which 
I  saw  in  the  Canaries  b  also,  according  to  Leopold  Ton  Bucb 
and  Chrisliar.  Smith, apeculiars]iccies(.S.caniir<CTi*tj),althon^ 
common  to  those  islands  and  to  Madeira.  Wallich's  cata- 
logue of  the  plants  of  Nepaul  and  the  Himalaya  already  gives 
13  species  belonging  to  the  subtropical  zone  of  the  East  Indies, 
and  which  have  in  part  been  described  by  Don.  Roxbui^^ 
and  Lindley.  Japan  baa  its  own  species,  of  which  one,  S. 
japonica,  (Thunb.),  is  also  met  with  in  Nepaul  as  an  Alpine 

There  was  not,  as  fiir  as  I  am  aware,  any  species  of  WHlow 
known  as  belonging  to  the  tropical  zone  before  my  expedi- 
tion, with  the  exception  of  S.  tetraspcrma,  W'e  collected 
seven  new  species,  three  of  them  on  the  plateaux  of  Mexico, 
at  an  elevation  of  8500  feet  above  the  level  of  the  sea. 
Still  higher,  as  for  instance  on  the  Alpine  plains,  between 
13,000  and  15,000  feet,  which  we  frequently  visited,  we  saw 
nothing  in  the  Andes  of  Mexico,  Quito,  and  Peiu,  to  remind 
ns  of  the  many  small  creeping  Alpine  Willows  of  the 
Pyrenees,  the  Alps,  or  of  Lapland  {S.  kerhaeea,  S.  lanala, 
and  S.  relicvlata).  In  Spitzbei^en,  whose  meteorological 
relations  have  so  much  anal<^y  with  those  of  the  aaow- 
crowned  summits  of  Switzerland  and  Scandinavia,  Martina 
described  two  Dwarf- Willows,  whose  small  woody  stems  and 
branches  trail  along  the  giound,  and  are  so  concealed  in  the 
turf  bogs  that  it  is  with  difficulty  their  diminutive  leaves  can 
be  discovered  under  the  moss.  The  Willow  species  which  I 
found  ia  4°  12*  south  Int.,  at  the  entrance  of  the  Cinchona  ox 
Peruvian  Bark  forests,  near  Loxa  in  Peru,  and  which  has 
been  described  by  WtUdenow  as  Solix  Huiiiboldiiana,  is  moik. 
■widely  diffused  over  the  western  part  of  South  America.  A' 
Beach- Willow  {S.  /alcaia),  which  we  discovered  on  the  sandjr 
shores  of  tlie  Pacific,  near  Truxillo,  is,  according  to  Kunth,  pro- 
bably a  mere  variety  of  the  former.  In  like  manner  the  beauti- 
ful and  frequently  pyramidal  Willow,  which  we  constantly  saw 
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on  the  banks  of  the  Mngdalena  river,  from  Mnhates  to  Bo- 
jorque,  and  which,  according  to  the  report  of  the  natives,  had 
only  spread  thus  far  within  a  few  yean,  may  also  be  identical 
with  S.  Hiunboldtiana.  At  the  confiuence  of  the  Magdalem) 
with  the  Rio  Opon,  we  found  all  the  islands  covered  with 
Willows,  ninny  of  which  had  stems  64  feet  high,  with  a  diameter 
of  from  only  6  to  10  inches.*  Lindley  hosmiulcus  acquainted 
with  Bspecies  of  Sallx  belonging  to  Sencgnl, and  thcreforu  to  the 
equinoctial  region  of  Africa.f  Blume  also  fomid  two  species 
of  Willow  near  the  equator  in  Java,  one  wild  and  indigenous 
in  the  island  (S.  Utratperma),  and  another  cuUivatcd  {S. 
Sielmldiana).  I  am  only  acquainted  with  the  two  Willows 
belonging  to  the  south  temperate  zone,  which  have  been 
described  by  Thunberg  {S.  hirsula  and  S.  mucrottala).  They 
grow  interpcrsed  with  Protea  argcntea,  which  has  the  same 
physiognomy  as  the  Willow,  and  their  leaves  and  young 
brunches  constitute  the  food  of  the  hippopotamus  of  the 
Orange  River.  The  family  of  Willows  is  entirely  wanting  in 
Australia  and  the  neighbouring  islands. 

(31)  p.  229—"  The  Mj/flU  FofM." 
The  Myrtle  ia  a  graceful  plant,  with  stiff,  shiniug,  crowded, 
and  generally  entire  and  small  leaves  nmrked  wiUi  dots. 
Myrtles  impart  a  peculiar  character  to  three  regions  of  the 
earth,  viz.,  to  southem  Europe,  more  especially  to  the  islands 
composed  of  calcareous  rocks  and  trachj-tic  stone,  which  pro- 
ject firoQi  the  basin  of  the  Mediterranean ;  to  the  continent  of 
New  Holland,  which  is  adorned  with  Eucalyptus,  Metroaideros, 
and  Leptospermum ;  and  to  an  intertropical  region  in  the 
Andes  of  South  America,  part  of  wliich  is  a  low  plain,  while 
the  remainder  lies  at  an  elevation  of  from  9000  to  more  than 
10,000  feet  above  the  level  of  the  sea.  This  Alpine  region, 
called  in  Quito  the  Paramos,  is  entirely  covered  with  trees 
having  a  Myrtle-like  aspect,  even  though  they  may  not  all 
belong  to  the  Jlyrtacese.  At  this  eleration  grow  Escalonia 
inyrtilloides,  E.  tubar,  Simplocoa  Alstouia,  species  of  Myriea, 
and  the  lovely  Myrtus  mictophylla,  of  which  we  have  given 
a  drawing  in  our  Plantes  iqu%noxialea,  t.  i.  p.  21,  pi.  iv.;  it 
grows  on  micaceous  schist,  at  an  elevation  of  10,000  feet 
on  tie  Paramo  de  Saraguru,  (near  Vinayacu  and  Alto  de 

•  EnnilMldt  et  Kunth,  Nova  Oen.  Plant,  t.  iL  p.  22,  Tub.  SB. 

t  Iiindley,  Inlrod.  to  the  Natural  Sijalem  n/JJvlaay,  p,  08. 
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Pulla,)  which  is  adorned  witili  so  many  beautiful  flowering 
Alpine  plants.  M.  myrsinoides  ascends  in  the  Paramo  die 
Gnamani  as  high  as  1 1,200  feet.  By  hi  the  greater  number 
of  the  40  species  of  the  genus  Myrtus  whidb  we  collected 
in  the  equinoctial  zone,  and  of  which  37  were  undescribed, 
belong  to  the  plains  and  the  less  elevated  mountain  spurs. 
We  brought  only  a  single  species  (JM',  xalapensis)  from  the 
mild  tropical  climate  of  the  mountains  of  Mexico ;  but  the 
Tierra  templada,  in  the  direction  of  the  Volcano  of  Orizaba,  no 
doubt  possesses  many  yet  undescribed  varieties.  We  found 
M.  maritima  near  Acapulco,  on  the  very  shore  of  the  Pacific. 

The  EscallanuBj — among  which  E,  myrtilloides,  E,  tuhar^  E, 
Jhrtbunda  are  the  ornaments  of  the  Paramos,  and  remind  us 
strongly  (by  their  physiognomical  aspect)  of  the  myrtle-form^ 
—formerly  constituted,  together  with  the  European  and  South 
American  Alpine  roses  (Rhododendrum  and  Be£ma),  with 
Clethra,  Andromeda,  and  Graylussacia  buxifolia,  the  flEunily  of 
the  EricetB,  Robert  Brown*  has  arranged  them  in  a  special 
fomily,  which  Kunth  has  placed  between  the  Pluladelphise 
and  HamamelidesB.  Escallonia  floribunda  affords  by  its 
geographical  distribution  one  of  the  most  striking  examples 
of  the  relation  existing  between  distance  from  the  equator 
and  vertical  elevation  above  the  level  of  the  sea.  I  would 
here  again  borrow  support  from  the  testimony  of  the  accurate 
observer,  my  friend  Auguste  de  St.  Hilaire.f  "  MM.  Hum- 
boldt and  Bonpland  in  their  expedition  discovered  EscaUonia 
floribunda  in  4°  south  lat.  at  an  elevation  of  8952  feet.  I 
found  the  same  plant  in  21°  south  lat.  in  Brazil,  which 
although  elevated  is  very  much  less  so  than  the  Andes  of 
Peru.  This  plant  is  of  common  occurrence  between  24°  50' 
and  25°  55'  in  the  Campos  Geraes,  and  I  also  met  with  it 
again  on  the  Bio  de  la  Plata  in  about  35°  lat.,  on  a  level  with 
the  sea." 

The  group  of  the  Myrtaceae, — ^to  which  belong  Melaleuca, 
Metrosideros,  and  Eucalyptus,  commonly  classed  under  the 
general  denomination  of  Leptospermeae, — ^produce  partially, 
wherever  the  true  leaves  are  supplied  by  phyllodia  (petiole- 
leaves),  or  where  the  direction  of  the  leaves  is  inclmed  to* 
wards  the  unexpanded  petiole,  a  distribution  of  streaks  of  light 

•  See  the  additions  to  Franklin*8  Narrative  of  a  Journey  to  (he 
shores  of  the  Polar  Sea,  1823,  p.  765. 
t  Morpholoffie  vigikUe,  1840,  p.  52. 
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and  shade  wholly  unknown  in  our  deciduous-leaved  forest. 
We  find  thut  the  earliest  botanical  travellers  who  vittited 
New  Holland  were  astonished  at  the  Btngulnr  effect  thus 
produced.  Bobcrt  Brown  was  the  first  to  show  that  this 
phenomenon  dejwnds  on  the  vertical  direction  of  the  expanded 
petioles  (the  phyllodia  of  Acacia  longifolia  and  Acaei:i  son- 
veolens),  and  on  the  circumstance,  that  the  light,  instead 
of  falling  on  horizontal  surfaces,  passes  between  vertical 
ones.*  Morphological  laws  in  the  development  of  the  leaves 
determine  the  peculiar  character  of  the  van-ing  light  and 
shade.  "  Phyllodia,"  says  Kunth,  "  can  in  my  opinion 
merely  occur  in  families  which  have  compound  pinnate 
leaves ;  and  in  fact  they  have  as  yet  only  been  met  with  in 
Leguminosffl  (in  the  Acacias).  In  Eucalyptus,  Metrosideros, 
and  Melaleuca,  the  leaves  are  simple  (simplicia),  and  their 
edgewise  position  depends  on  a  half-turn  of  the  leaf-stalk 
(petiolus) ;  moreover,  it  must  be  remarked,  that  both  Biu^aces 
of  the  leaves  are  of  a  similar  character."  In  the  scantily 
shaded  forests  of  New  Holland  the  optical  effects  here  alluded 
to  are  the  more  frequent,  since  two  groups  pf  MjTlaccte  and 
Leguminoste,  species  of  Eucalyptus  and  Acacia,  there  consti- 
tute nearly  one-half  of  ail  the  greyish-green  tree  vegetation. 
Moreover,  between  the  bast-layers  of  Melaleuca,  there  are 
formed  easily  soluble  membranes,  which  force  their  way  out- 
wards, and  by  their  whiteness  reminds  us  of  our  birch  bark. 

The  sphere  of  distribution  of  the  Myrtacetc  is  very  dif- 
ferent in  the  two  Continents.  In  the  New  Continent,  and 
especially  in  its  western  parts,  this  family,  according  to 
Joseph  Hooker,t  scarcely  extends  beyond  the  parallel  of  26' 
north  lat.,  while  in  the  Southern  Hemisphere,  there  are  in 
Chili,  according  to  Claude  Gay,  ten  species  of  Myrllo  and 
twenty-two  of  Eugenia,  which  mixed  with  Proteaccie  (Embo- 
thriumand  Lomatia)and  with  Fagus  obliqua.  there  constitute 
forests.  The  Myrtacea;  become  more  frequent  from  the  38th 
degree  of  south  lat. ;  in  the  island  of  Chiloe,  where  a  metro- 
sidcros-like  species  (Myrtus  stipnlaris)  forma  almost  impene- 
trable underwood,  which  is  there  named  Tepuales ;  and  in 
Patagonia  to  the  estiemity  of  Tierra  del  Fuego  in  56"  lat, 

*  Adrien  de  Juesieu,  Coari  de  Salanigue,  pp.  lOfl,  120,  and  700; 
Darwin,  Jovmal  of  Rtaearchea,  154S,  p.  iZZ, 

-t*  Flora  oMartua,  p.  1 2, 
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(32:  p. 

Tliit  gnrap  oomprises  the  geneni  MdMtaBa  (Fbdieigilfal 
and  Tococa  Anb.  and  Rhexia  ^MeriaBa  and  Oabeckia),  of 
wiudi  we  hare  collected  no  lem  dHm  mxty  new  q>ecies  in 
tropical  America  alone,  OB  bodi  sides  of  Aeeqaator.  Bonpland 
bas  paUished  a  i^dendid  woik  on  the  Mdartamaeee,  in  two 
Tofannes,  with  cokmred  plates.  There  are  ^ecies  of  Rhexia 
and  Melastoma  which  ascend  in  die  diainof  die  Andes,  as 
A^iine  or  Paramos  sfambs,  to  9600  and  eren  more  than 
11,000  feet  abore  the  lerd  of  the  sea;  as  lor  instuice  Bhexia 
oemna,  R.  stricta,  Mdastoma  obseunim,  M.  aapergiUare,  and 
IL  hitesoens. 


,    (33)  p.  229— "  lie 

To  this  form  belong  Lanros,  Persea,  the  Oootes,  so  nnme- 
loos  in  Sooth  America,  and,— on  aecoont  of  dicir  physio- 
gnomic similarity, — GalofdiyUnm,  also  the  splendid^  aspiring 
Mammea  from  the  Gnttifene. 

(34)  p.  229 — ^*  Haw  hutruetke  io  ike  latuUcape-pamier  would 

he  a  work  which  should  tUutiraie  ike  leading  Jorms  of  vege- 

lation." 

In  order  to  define  with  more  distinctness  what  I  have  here 
only  briefly  referred  to,  I  may  be  permitted  to  incorporate  th& 
following  considerations  from  my  sketch  of  a  history  of  land- 
scs^  painting,  and  of  a  graphical  r^resentation  of  the  phy* 
siognomy  of  plants.* 

^'  All  that  relates  to  the  expression  of  the  passions  and  the 
beauty  of  the  human  form  has  perhaps  attained  its  fullest  deve- 
lopment in  the  temperate  northern  zone  under  the  skies  of 
Greece  and  Italy.  The  artist,  drawing  from  the  depths  of  imi^- 
nation,  no  less  than  from  the  contemj^tion  of  beings  of  his 
own  species,  derives  the  types  of  historical  painting  alike  from 
tmfettered  creation  and  from  truthful  imitation.  Landscape 
painting,  though  scarcely  a  more  imitative  art,  has  a  more 
material  basis,  and  a  more  earthly  tendency.  It  requires 
for  its  development  a  greater  amount  of  various  and  distinct 
♦  Cosmos,  vol.  ii.  p.  453  (Bohn's  edition.) 
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impreMions,  which,  irhen  imbibed  from  external  contempla- 
tion, must  be  fertilized,  by  the  powers  of  the  mind  in  order 
Lo  be  presented  to  the  senses  of  others  as  a  creative  work 
of  art.  The  grander  style  of  heroic  landaciipc-paiutiDg  ia 
the  combined  result  of  a  profound  appreciation  of  nature, 
and  of  this  inward  process  of  the  mind. 

"  Everywhere,  in  every  separate  portion  of  the  earth,  nature 
13  indeed  only  a  reflex  of  the  whole.  The  forma  of  org»ii> 
nation  recur  again  and  again  in  different  combinationa.  Even 
the  icy  north  is  cheered  for  months  together  by  the  presence 
of  herbs  and  large  Alpine  blossoms  covering  the  earth,  and  by 
a  mild  ozuro  sky.  Hitherto  landscape  painting  among  ua 
has  pursued  her  gracefiil  labours  fiunibar  only  with  the 
simpler  forms  of  our  native  floras,  but  not  therefore  without 
depth  of  feeling  and  richness  of  creative  fancy.  Dwelling 
only  on  the  native  and  indigenous  form  of  our  vegeta- 
tion, this  branch  of  art,  notwithstanding  that  it  has  been 
circumscribed  by  such  narrow  limits,  has  yet  afforded 
sufficient  scope  for  highly-gifted  painters,  such  as  the  Ca- 
rncci,  Gaspar  Fonssiu,  Claude  Lorraine,  and  Ruysdacl,  to 
produce  the  happiest  and  most  varied  creation*  of  art,  by 
their  magical  power  of  managing  the  grouping  of  trees,  and 
the  effects  of  light  and  shade.  That  progress  which  may 
still  be  expected  ia  art,  from  a  more  animated  intercourse 
with  the  toopieal  world,  and  from  ideas  engendered  in  the 
mind  of  the  artist  by  the  contemplation  of  Nature  in  her 
grandest  forms,  will  never  diminish  the  fame  of  the  old 
masters.  I  have  alluded  to  this,  to  recal  the  ancient  bond 
which  unites  a  knowledge  of  Nature  with  poetry  and  a  taste 
for  art.  For  in  landscape  painting,  as  in  every  other  branch 
of  art,  a  distinction  must  be  drawn  between  the  elements 
generated  by  a  limited  iield  of  contemplation  and  direct 
observation,  and  those  which  spring  from  the  boundless  depth 
of  feeling,  and  from  the  force  of  idealising  mental  power. 
The  grand  conceptions  which,  landscape  painting,  as  a  mare  or 
less  inspired  branch  of  the  poetry  of  nature,  owes  to  the 
creative  power  of  the  mind,  are,  liko  man  himself,  and  the 
imt^native  faculties  with  which  he  is  endowed,  independent 
of  place.  These  remarks  especially  refer  to  the  grada- 
tions in  the  form  of  ti'ees  from  Ruysdael  and  Everdmgen, 
through  the  works  of  Claude  Lorraine,  to  Poussin  and 
Annibal  Caracci.     In  the  great  laaslera,  of  art  there  is  no 
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indication  of  local  limitation.  But  an  extension  of  the  visible 
horizon,  and  an  acquaintance  with  the  nobler  and  grander 
forms  of  nature,  and  with  the  luxuriant  fulness  of  life  in 
tropical  regions,  afford  the  advantage  of  not  simply  enriching 
the  material  groundwork  of  landscape-painting,  but  also  of  in- 
ducing more  vivid  impressions  in  the  minds  of  less  highly  gifted 
painters,  and  thus  heightening  their  powers  of  artistic  creation." 

(35)  p.  230 — "  From  the  thick  and  rough  hark  of  the  Crescent 

tice  and  Gustavia" 

In  Crescentia  Cujete  (the  Tutuma  tree,  whose  lai^e  fruit- 
shells  are  so  indispensable  to  the  natives  as  household  utensils), 
in  Cynometra^  the  Cacao-tree  ( Theobroma)^  and  the  Pertgara 
Gustavia  (Linn.)*  the  tender  blossoms  burst  forth  from  the 
half-carbonized  bark.  When  children  eat  the  fruit  of  the 
Pirigara  spectosa  (the  CTiupo),  their  whole  bodies  become 
tinged  with  yellow  ;  and  this  jaundice,  after  a  continuance  of 
from  twenty-four  to  thirty-six  hours,  disappears  without  the 
use  of  medicine. 

An  indelible  impression  was  produced  on  my  mind  by  the 
luxuriant  power  of  vegetation  in  the  tropical  world,  when,  on 
entering  a  Cacao  plantation  {Caca  hual)^  in  the  Valles  de 
Aragua,  after  a  damp  night,  I  saw  for  the  first  time  large 
blossoms  spiingiug  from  the  root  of  a  Jheobronuii  deeply  im- 
bedded in  the  black  soil.  This  is  one  of  the  most  instantan- 
eous manifestations  of  the  activity  of  the  vegetative  force  of 
orgrinisation.  Northern  nations  speak  of  '*  the  awakening 
of  Nature  at  the  first  genial  breath  of  Spring  ;'* — expressions 
that  strongly  contrast  with  the  imaginative  complaint  of  the 
Stftgirite,  who  regarded  vegetable  forms  as  buried  in  a  "  still 
sleep,  from  which  there  is  no  awakening,  and  free  from  the 
desires  that  excite  to  spontaneous  motion,"* 

(36)  p.  230 — "  Draw  on  their  heads  as  caps,^* 
These  are  the  flowers  of  our  Aristohchia  cordata^  to  which 
reference  has  been  made  in  Illustration  25.  The  largest 
flowers  in  the  world,  besides  those  belonging  to  the  Com- 
positae  (the  Mexican  Helianthus  annuus),  are  produced  by 
Rafflesia  Amoldi^  Aristohchia,  Datura,  Barringtonia,  Gustavia^ 
Carolinea,  Lecythis,  Nymphaea,  Nelumbium,  Victoria  Regina^ 
Magnolia,  Caetus,  the  Orchideee,  and  ^e  Liliaceous  forms. 

•  Aristot.  De  OeneraJt.  Animal,  r.  i  p.  778,  and  De  Somno  et  VigiL 
cap.  L  p.  455>  Bekker. 


iLLtrsTBAiiOKa  (37).     OBtrERjii.  nEFLSCTioRs.     349 

(37)  p.  231 — "  The  ImtUHOUi  world*  icAtcA  ipangU  tht  frma- 
ment  front  pole  to  pole." 
The  more  mnenilicent  portion  of  Uic  »outhem  sky.  in  which 
shine  the  consteUations  of  the  Centaur,  Ai^o,  and  tlie  South- 
em  Crofis,  where  the  Magellanic  clouds  shed  th^ir  pale  light, 
is  for  ever  concealed  from  the  eyee  of  the  iobabitanta  of 
Europe.  It  is  only  under  the  equator  that  man  enjoys  the 
glorious  spectacle  of  all  the  stars  of  the  southern  and  northern 
heavens  revealed  at  one  glance.  Some  of  our  northern  con- 
stellations,— OS,  for  instance.  Ursus  Major  and  Ursus  Minor, 
— owing  to  their  low  position  when  seen  from  the  region  of 
the  equator,  appear  to  be  of  a  remarkable,  almost  fearful  mag- 
nitude. As  the  inhabitiint  of  the  tropics  beholds  all  stars,  so 
too,  io  regions  where  plains,  deep  valleys,  and  lofty  mountains 
arc  alternated,  dooa  Nature  surround  him  with  representatives 
of  every  form  of  vegetation. 

In  the  foregoing  sketch  of  a  "  I'hyaii^nomy  of  Plants,"  I 
hove  endeavoured  to  keep  in  view  three  nearly  allied  subjects, 
—  Ihr  absolute  diversity  of  forme  :  theirnHmenro  2  relations,  i.e. 
theii  local  preponderance  in  the  nhole  number  of  phaacrogamic 
floras  ;  and  their  geographical  and  climalic  distribution.  If 
we  would  rise  to  a  general  i-iew  regarding  vital  forms ; — the 
physiognomy,  the  study  of  the  numerical  relations  (the  arith- 
metic of  botany),  and  the  geography  of  plants  (the  study  of 
the  local  zones  of  distribution),  cannot,  as  it  eeenis  to  me,  be 
separated  from  one  another.  The  study  of  the  phyBiognomy 
of  plants  must  not  be  eiclusively  directed  to  the  consideration 
of  the  striking  contrasts  of  form  which  the  larger  organisms 
present,  when  considered  separately ;  but  it  must  rise  to 
the  recognition  of  the  laws  wliich  determine  physiognomy  of 
nature  generally,  the  picturesque  character  of  vegetation  over 
the  whole  surface  of  the  earth,  and  the  vivid  impression  pro- 
duced by  the  grouping  of  contrasted  fonus  in  different  zones 
of  latitude  and  elevation.  It  is  when  concentrated  into  this 
focus  that  we  first  clearly  perceive  the  close  and  intimate 
connection  existing  between  the  subjects  treated  of  in  the 
preceding  pages.  We  have  here  entered  upon  a  field  of 
inquiry  hitherto  but  little  cultivated.  I  have  ventured  to 
foUow  the  method  first  propounded  with  such  brilliant  reaulls 
in  Aristotle's  zoologictJ  works,  and  which  is  so  especially 
adapted  to  establish  scientific  confidence, — a  method  in  which 
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the  incessant  effort  to  arrive  at  a  generalisation  of  ideas  sup- 
ported by  individual  illustrations,  is  associated  with  an  endea- 
Toiir  to  penetrate  to  the  epedalities  of  phenomena. 

The  enumeration  of  forms  is,  from  the  physiognomical  differ- 
ence of  their  nature,  incapable  of  any  strict  classification. 
Here,  as  everj-where  in  the  consideration  of  external  forms, 
there  are  certain  main  types  which  present  tie  etrongest  con- 
trasts, — as  the  groups  of  the  Arborescent  Grasses,  the  Aloe 
form  and  the  species  of  Cactus,  Palms,  Acicular-leaved  trees, 
Mimosaces.  and  Bananas.  Eren  scantily  dispersed  individuals 
belonging  to  these  groups  determine  the  character  of  a  district, 
and  produce  a  lasting  impression  on  the  mind  of  the  unscien- 
tific but  susceptible  beholder.  Other  forms,  perhaps  more 
numerous  and  preponderating,  may  not  appear  equally  marked 
either  by  the  shape  or  position  of  the  leaves ;  the  relation  of 
the  stem  to  the  branches,  luxuriant  vigour,  animation,  and 
grace;  or  eren  by  the  melancholy  contraction  of  the  leaf-organs. 

Ae,  therefore,  a  physiognomical  classification,  or  a  distribu- 
tion into  groups  according  to  external  appearance,  does  not 
admit  of  being  applied  to  the  whole  vegetible  kingdom  col- 
lectively, the  basis  on  which  such  a  classification  should  he 
grounded  must  necessarily  be  wholly  different  from  that  which 
has  been  so  happily  chosen  for  the  establishment  of  our  com- 
prehensive systems  of  the  natural  families  of  plants.  Vege- 
table physiognomy  grounds  its  divisions  and  the  choice  of  its 
types  on  all  tlint  possesses  mass, — as  the  stem,  branches,  and 
appendicular  oi^ns  (the  form,  position,  and  siiie  of  the  leaf, 
the  character  and  brilliancy  of  the  parenchyma),  and  conse- 
quently on  all  that  is  now  included  under  the  special  term,  the 
organs  nf  regelation,  and  on  which  depend  the  preservation 
(nourishment  and  development)  of  the  individual ;  while  sys- 
tematic botany,  on  the  other  hand,  bases  the  nrrangement  of 
the  natural  families  of  plants  on  a  consideration  of  uie  ot^ana 
of  propagation,  on  which  depends  the  preservation  of  the 
Bpecies.*  It  was  already  taught  in  the  school  of  Aristotle.t 
ttiat  the  g^eration  of  seed  is  the  ultimate  aim  of  the  being 
and  life  of  a  plant.  The  process  of  development  in  the  oi^ns 
of  fructification  has  become,  since  Caspar  Fried.  "VVolfiJ   and 


•  Kimtb,  LdirbuA  der  Botanii,  ISiT.   Th.  i. 
Dia  PMran  wd  ihr  Lebea,  IBJB,  s.  100, 
t  ProbL20,7. 
t   Tlitoria  aeitcralionis,  %  E— 9, 
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our  great  poet  Goethe,  the  morphological  basis  of  all  syste- 
matic botany. 

This  science  and  that  also  of  vegetable  physiognomy  proceed, 
I  would  here  again  observe,  from  two  different  points  of  view ; 
the  former  depending  upon  an  accordance  in  the  inflorescence 
and  in  the  reproduction  of  the  delicate  sexual  organs  ;  the 
latter  on  the  conformation  of  the  parts  constituting  the  axes 
(the  stem  and  branches)  and  on  the  outline  of  the  leaves, 
which  are  mainly  determined  by  the  distribution  of  the  vas- 
cular bundles.  As,  moreover,  the  stem  and  branches,  to- 
gether with  their  appendicular  organs,  predominate  by  mass 
and  volume,  they  determine  and  «trenffthen  the  impression  we 
■  receive,  while  they  individualize  the  physiognomical  character 
of  the  vegetation,  as  well  as  that  of  the  landscape  or  the  zone 
in  which  some  distinguished  types  occur.  The  law  is  here 
expressed  by  the  accordance  and  affinity  in  the  marks  apper- 
taining to  the  vegetative,  i.e.  the  nutritient  organs.  In  all 
European  colonies  the  inhabitants  have  been  led  by  resem- 
blances of  physiognomy  {habitus^  fades)  to  apply  the  names  of 
European  forms  to  certain  tropical  plants,  which  bear  wholly 
different  flowers  and  fruits  from  the  genera  to  which  theae 
designations  originally  referred.  Everywhere  in  both  hemi- 
spheres, the  norUiem  settler  has  believed  he  could  recognise 
Alders,  Poplars,  Apple  and  Olive  trees ;  being  misled  for  the 
most  part  by  the  form  of  the  leaves  and  the  direction  of  the 
branches.  The  charm  associated  with  the  remembrance  of 
native  forms  has  strengthened  the  illusion,  and  European 
names  of  plants  have  thus  been  perpetuated  from  generation  to 
generation  in  the  slave  colonies,  where  they  have  been  further 
enriched  by  denominations  borrowed  from  the  negro  languages. 

A  remarkable  phenomenon  is  presented  by  the  contrast 
frequently  observeid  to  arise  from  a  striking  accordance  in 
physiognomy,  coupled  with  the  greatest  difference  in  the 
organs  of  inflorescence  and  fructification — between  the  exteinal 
form  as  determined  by  the  appendicular  or  leaf-system,  and 
the  sexual  organs  on  which  are  based  the  various  groups 
of  the  natural  systems  of  botany.  One  would  be  disposed  d 
priori  to  believe  that  the  aspect  of  vegetative  organs  (leaves) 
exclusively  so  called,  must  depend  upon  the  structure  of  the 
organs  of  reproduction,  but  this  dependence  has  only  been 
observed  in  a  very  small  number  of  families,  as  Eems, 
Grasses,    Cyperaoe»,.    Falmty    Conifene,  tlmbellifersB,  and 
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Aroidese.  In  the  LeguminosaB  this  accordance  between  the 
physiognomical  character  and  the  inflorescence  can  scarcely 
be  recognized,  excepting  where  they  are  separated  into 
groups  (as  Papilionacese,  Ceesalpininese,  and  Mimosacese.)  The 
types  which  exhibit,  when  compared  together,  a  very  different 
structure  of  inflorescence  and  fructification,  notwithstanding 
external  accordance  in  physiognomy,  are  Palms  and  CycadesD, 
the  latter  being  most  nearly  allied  to  the  Coniferee  ;  Cuct^sta, 
belonging  to  the  Convolvulacese,  and  the  leafless  Cassytha,  a 
parasitical  Laurinea ;  Equisetum  (from  the  division  of  the 
Cryptogamia)  and  Ephedra  (a  coniferous  tree).  The  Gros- 
Buhureee  (Rtbes)  are  so  nearly  allied  by  their  efflorescence  to 
Cactuses,  t.  e.  the  family  of  the  Opuntiaceee ,  that  it  is  only 
very  lately  that  they  have  been  separated  from  them !  One 
common  family  (that  of  the  Asphodeleee)  comprises  the 
gigantic  tree,  Dracana  Draco,  the  Common  Asparagus,  and 
the  coloured  flowering  Aletris,  Simple  and  compound  leaves 
frequently  belong  not  only  to  the  same  family,  but  even  to  the 
same  genus.  We  fo\md  m  the  elevated  plateaux  of  Peru  and 
New  Granada  among  twelve  new  species  of  Weinmannia,  five 
.with  simple,  and  the  remainder  with  pinnate  leaves.  The 
genus  Aralta  exhibits  yet  greater  independence  in  the  leaf- 
form,  which  is  either  simple,  entire,  lobed,  digitate,  or  pinnate.* 

Pinnate  leaves  appear  to  me  to  belong  especially  to  those 
families  which  occupy  the  highest  grade  of  organic  develop- 
ment, as  for  instance,  the  Polypetala ;  among  perigynic  plants, 
the  Leguminosse,  Kosacese,  Terebinthacese,  and  Juglandeaa ; 
among  hypogynic  plants  the  Aurantiacese,  Cedrelaceee,  and 
Sapindaceee.  The  elegant  form  of  the  doubly  pinnate  leaf, 
which  constitutes  so  great  an  adornment  of  the  torrid  zone,  is 
most  firequently  met  with  among  the  Leguminosee ;  among  the 
Mimosacc83,  and  also  among  some  Caasalpinias,  Coulterias  and 
Gleditschias ;  but  never,  as  Kunth  has  observed,  among  the 
Papilionacese. 

The  form  of  pinnate,  and  more  especially  of  compound 
leaves,  is  unknown  in  Gentianese,  Kubiacese,  and  MyrtacefiB. 
In  the  morphological  development  presented  by  the  richness 
and  varied  aspect  of  the  appendicular  organs  of  dicotyledons, 
we  are  only  able  to  recognize  a  very  smaU  number  of  general 
laws. 

*  See  Kunth,  Synopsis  Plantanim  quas  in  itinere  coUegerunt  AL 
de  Humboldt  et  Am.  Bonpland^  t.  iii.  pp.  87,  860, 


^ 


STRUCTUHE  AND  MODE  OF  ACTION 


VOLCANOS 

IN  DIFFEKENT  PART9  OF  THE  EAKTH. 


When  we  consider  the  influence  exerted  on  tlie  study  of 
nature  during  the  last  few  centuries,  by  the  extension  of  geo- 
graphical knowledge  and  by  means  of  ecicutific  expeditions 
to  remote  regions  of  the  earth,  we  arc  at  ouee  made  sensible 
of  the  various  character  of  this  influence,  according  as  the 
investigations  have  been  directed  to  tho  forms  of  the  organic 
■world,  the  study  of  the  inoi^anic  crust  of  the  earth,  or  to  the 
knowledge  of  rocks,  their  relative  ages,  and  their  origin. 
Difiercnt  vegetable  and  animal  developments  exist  in  every 
division  of  the  earth,  whether  it  he  on  the  plains,  where,  on 
a  level  with  the  sea,  the  temperature  varies  with  the  latitude 
and  with  the  various  inflections  of  the  isothermal  lines,  or  on 
the  steep  declivity  of  monntaiu  ranges,  warmed  by  the  direct 
rays  of  the  sun.  Organic  nature  imparts  to  every  region  of 
the  globe  its  own  characteristic  physiognomy.  But  this 
docs  not  apply  to  the  inorganic  crust  of  the  earth  divested  of 
its  vegetable  covering,  for  everywhere,  in  both  hemispheres, 
fi'om  the  equator  to  the  poles,  the  same  rocks  are  found 
grouped  with  some  relation  to  each  other,  either  of  attrac- 
tion or  repulsion.  In  distant  Umds,  surrounded  by  strange 
2a 
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forms  of  vegetation,  and  beneath  a  sky  beaming  with  other 
stars  than  those  to  which  his  eye  had  been  accustomed,  the 
mariucr  often  recognises,  with  joyful  surprise,  argillaceous 
schists  and  rocks  familiar  to  him  in  his  native  land. 

This  independence  of  geological  relations  on  the  actual 
condition  of  climatcB  does  not  diminish  the  beneficial  influ- 
ence exorcised  on  the  progress  of  mineralogy  and  physical 
geognosy  by  the  numerous  obae^^■ations  instituted  in  distant 
regions  of  the  earth,  but  simply  gives  a  particular  direction 
to  tbcm.  Every  expedition  cnriclics  natural  history  with  new 
genera  of  plants  and  animals.  At  one  time  we  acquire  a 
knowledge  of  new  organic  forms  which  ore  allied  to  types 
long  famiHar  to  us,  and  which  not  unfrequently,  by  furnishing 
lints  till  then  deficient,  enable  us  to  cstabhsh,  in  al 
ginal  perfection,  an  uninterrupted  chain  of  natural  etructures., 
At  anotlier  time  we  become  acquainted  with  isolated  struo-i 
tares,  which  appear  either  as  the  remains  of  extinct  genen^ 
or  members  of  unknown  groups,  the  discoveiy  of  which  sti- 
mulates further  research.  It  is  not,  however,  from  the  inves- 
tigation of  the  earth's  crust  that  we  acquire  theso  manifold 
additions  to  our  knowledge,  for  here  we  meet  rather  with  an 
uniformity  in  the  constituent  parts,  in  the  super-position  of 
dissimilar  masses,  and  in  their  regular  recurrence,  which 
cannot  fail  to  excite  the  surprise  and  admiration  of  the 
geologist.  In  the  chain  of  the  Andes,  as  in  the  mountains 
of  Central  Europe,  one  formation  appears,  as  it  were,  to  call 
forth  another.  Masses  identical  in  character  assume 
forms;  basalt  and  dolerite  compose  twin  mountains;  dol»- 
mitc.  sandstone,  and  porphyry  form  abrupt  rocky  walls;  while; 
vitreous  trachyte,  containing  a  large  proportion  of  feldspu^' 
rises  in  bell-ehaped  and  high-vaulted  domes.  In  the  most 
remote  regions  large  crystals  are  separated  in  a  similar  manner 
from  the  compact  texture  of  the  fundamental  mass,  and, 
blending  and  grouping  tf^ther  into  subordinate  strata,  fre- 
quently announce  the  commencement  of  new  and  independent 
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formationa.  It  is  thus  that  the  inoi^^ic  world  may  be  eaid 
to  reflect  itself,  more  or  less  distioctly,  in  every  raouiitaiu  of 
any  great  extent.  It  is  necessary,  however,  in  oi"dei'  perfectly 
to  understand  the  most  important  phenomena  of  the  com' 
position,  relative  age.  and  origin  of  formations,  to  compare 
together  the  observations  mado  iu  regions  of  the  earth  most 
■widely  remote  from  each  other.  Problems  which  have  long 
baffled  the  geologist  in  his  own  northern  region,  find  their 
solution  in  the  vicinity  of  the  equator.  If,  as  we  have 
already  observed,  remote  i-egions  do  not  present  us  with 
new  formations,  that  is  to  say,  with  unknown  groupings  of 
simple  substances,  they  at  least  help  us  to  unravel  the  great 
and  universal  laws  of  nature,  by  showiug  how  different  strata 
of  the  crust  of  the  earth  arc  mutually  superimposed  on,  and 
intersect,  each  other  in  the  fonn  of  veins,  or  riso  to  different 
elevations  in  obedience  to  elastic  forces. 

Although  our  geological  knowledge  may  be  thus  cxten- 
eively  augmented  by  resenrohes  over  vast  regions,  it  can  hardly 
be  a  matter  of  surprise  that  the  class  of  phenomena  constitut- 
iug  the  principal  subject  of  this  address  should  have  been  so 
long  examined  in  an  impei'fect  manner,  since  the  means  of 
comparison  were  of  difficult,  and  almoBt,  it  may  be  said, 
of  laborious  access. 

Until  towards  the  close  of  the  eighteenUi  century  all  that 
was  known  of  the  form  of  voleanos  and  of  the  action  of  their 
eubterrancan  forces  was  derived  from  observations  made  on 
two  voieanie  mountains  of  Southern  Italy,  Vesuvius  and 
Etna.  As  the  foimer  of  these  was  the  more  accessible,  and 
(like  all  voleanos  of  slight  elevation)  had  frequent  eruptions, 
a  hill  became  to  a  certain  degree  the  type  according  to 
which  a  whole  world — the  mighty  voleanos  of  Mexico,  South 
America,  and  the  Asiatic  Islands — wa.?  supposed  to  be  formed. 
Such  a  mode  of  reasoning  involuntarily  calls  to  mind  Virgil's 
shepherd,  who  believed  that  in  his  own  humble  cot  he  saw 
the  image  of  the  eternal  city.  Imperial  Bome. 
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This  imperfect  mode  of  studying  nature  might  indeed  have 
been  obviated  by  a  more  attentive  examination  of  the  whole 
Mediterranean,  and  especially  of  its  eastern  islands  and  littoral 
districts,  where  mankind  first  awoke  to  intellectual  culture  and 
to  a  higher  standard  of  feeling.  Among  the  Sporades,  trachytic 
rocks  have  risen  from  the  bottom  of  the  sea,  and  have  formed 
islands  similar  to  those  of  the  Azores,  which  in  the  course  of 
three  centiiries  have  appeared  periodically  at  three  almost 
equal  intervals  of  time.  Between  Epidaurus  and  Trcezene, 
near  Mcthone,  in  the  Peloponnesus,  there  is  a  Monte  Nuovo, 
described  by  Strabo  and  since  by  Dodwell.  Its  elevation 
is  greater  than  that  of  the  Monte  Nuovo  of  the  Phlegreean 
fields  near  Baio;,  and  perhaps  even  than  that  of  the 
new  volcano  of  Xorullo,  in  the  plains  of  Mexico,  which  I 
found  to  be  surrounded  by  many  thousand  small  basaltic 
cones,  upheaved  from  the  earth,  and  still  emitting  smoke. 
It  is  not  only  in  the  basin  of  the  Mediterranean,  that  volcanic 
fires  escape  from  the  permanent  craters  of  isolated  moun- 
tains having  a  constant  commimication  with  the  interior  of 
the  earth,  as  Stromboli,  Vesuvius,  and  Etna ;  for  atlschia,  and 
on  Mount  Epomeus,  and  also,  according  to  the  accounts  of  the 
ancients,  in  the  Lelantine  plain,  near  Chalcis,  lavas  have 
flowed  from  fissures  which  have  suddenly  opened  on  the 
surface  of  the  earth.  Besides  these  phenomena,  which  fall 
within  historical  periods,  that  is,  within  the  narrow  bounds 
of  authentic  tradition,  and  which  Hitter  purposes  collecting 
and  explaining  in  his  masterly  work  on  geography,  the 
shores  of  the  Mediterranean  present  numerous  remains  of 
the  earlier  action  of  fire.  The  south  of  France  exhibits  in 
Auvergne  a  distinct  and  peculiar  syBtem  of  volcanos,  linearly 
arranged,  trachytic  domes  alternating  with  cones  of  eruption, 
emitting  lava  streams  in  the  form  of  bands.  The  plains  of 
Lombardy,  which  are  on  a  level  with  the  sea,  and  con- 
stitute the  innermost  bay  of  the  Adriatic,  inclose  the  tra- 
chyte of  the  Euganean  HiUs,  where  lise  domes  .^  -granidar 
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trachyte,  obsidian,  aud  pearl-stone.  These  masaes  ore  deve- 
loped from  each  other,  and  break  through  the  lower  chalk 
formations  and  nunimulitie  limestone,  but  hare  never  been 
emitted  in  naiTOw  streams.  Similar  evidence  of  former 
revolutiona  of  our  earth,  is  affbrdcd  in  many  porta  of  the 
Greek  Coutineut  and  in  Western  Asia,  countries  which  will 
undoubtedly  some  day  yield  tlie  geologist  ample  materials  for 
investigation,  when  the  light  of  knowledge  shall  again  shine 
on  those  lands  whence  it  first  dawned  on  our  western  world, 
and  when  oppressed  humanity  shall  cease  to  groan  beneath 
the  weight  of  Tui'kish  barbarism. 

I  allude  to  the  geographical  proximity  of  such  numerous  and 
various  phenomc:ia  in  order  to  show  that  the  basin  of  the 
Mediterranean,  with  its  scries  of  islands,  might  have  enabled 
the  attentive  observer  to  note  all  those  phenomena  which 
have  recently  been  discovered  under  various  forma  and  struc- 
tures  in  South  America,  Teneriffe,  and  in  the  Aleutian 
islands,  near  the  Polar  region.  The  materials  for  observation 
wore,  no  doubt,  accumulated  within  a  narrow  compass  ;  but 
it  was  yet  necessary  that  travels  in  distant  countries  and 
comparisons  between  estensive  tracts  of  land,  both  in  and  out 
of  Etu;ope,  should  be  undertaken,  in  order  to  obtain  a  correct 
idea  of  the  resemblance  between  volcanic  phenomena  and  of 
their  dependence  on  each  other. 

Language,  which  so  frequently  impails  permanence  and 
authority  to  first,  and  often  also  erroneous  views,  but 
which  points,  as  it  were,  instinctively  to  the  truth,  has 
applied  the  term  volcanic  to  all  eruptions  of  aubtcr- 
i-anean  fire  and  molten  matter;  to  colimins  of  smoke  and 
vapour  which  ascend  spoi-adically  from  rocks,  as  at  Colarcn, 
after  tlie  great  earthquake  of  Lisbon;  to  Salses,  or  argil- 
laceous couea  emitting  moist  mud,  asphalt,  and  hydrogen, 
as  at  Girgenti  in  Sicily,  and  at  Turbaco  in  South  America; 
to  hot  Geyser  springs,  which  rise  under  the  pressure  of  elastic 
vapours;  and,    in   general,  to   all  operations    of  impetuous 


358  VIEWS   OF   HATUEE. 

natural  forces  wliicli  have  their  scat  deep  in  the  interior  of 
our  planet.  In  Central  Anieriea  (Guatimala)  and  in  the 
Philippine  Islands,  the  natives  even  formnUy  distioguisli 
between  Volcanna  rfe  agua  y  de  fuego,  volcanoa  emitting 
water,  and  those  emitting  fire;  designating  by  the  former 
appellation,  mountains  from  which  subterranean  waters  burst 
forth  from  time  to  time,  accompanied  by  a  dull  hollow  sound 
and  violent  earthquakes. 

Without  denying  the  connection,  which  midoubtedly  esigts 
among  the  phenomena  just  referred  to,  it  would  seem  ad- 
visable to  apply  more  definite  terras  to  the  physical  as  well 
as  to  the  mineralogical  portion  of  the  science  of  geology,  and 
not  at  one  time  to  designate  by  the  word  volcano  a  mountain 
terminating  in  a  permanent  fire-cmittiug  mouth,  and  at 
another  to  apply  it  to  any  subterranean  cause,  be  it  what  it 
may,  of  volcanic  action.  In  the  present  condition  of  our 
earth,  the  form  of  isolated  conical  mountains  (as  those  of 
Vesuvius,  Etna,  the  Peak  of  Teneriffe,  Tungiiragaa  and 
Cotopaxi)  is  certainly  the  sbnpe  most  commonly  observed 
in  voleanos.  1  have  myself  seen  such  volcanos  varying  in 
height  from  the  most  inconsiderable  hiil  to  an  elevation  of 
more  than  19,000  feet  above  the  level  of  the  sea.  Besidea 
such  conical  forms,  however,  we  continually  meet  with  per- 
nument  fire-emitting  mouths,  in  whieh  the  communication 
with  the  interior  of  the  earth  is  maintoined  on  far-estendcd 
jagged  ridges,  and  not  even  alwoya  from  the  centre  of  their 
mural  summits,  but  at  their  exfreiaity  towards  their  slope. 
Such,  for  instance,  is  Pichincha,  situated  between  the 
Paeific  and  the  eity  of  Quito,  which  has  acquired  celebrity 
from  Bouguer'a  earliest  barometric  forinnlm,  and  such  are 
the  volcanos  on  the  Steppe  de  los  Pastes,  situate  at 
more  than  10,000  feet  above  the  level  of  the  sea.  All  these 
variously  shaped  summits  consist  of  trachyte,  formerly  known 
aa  trap-poi'phyTy;  a  granular  stone  full  of  narrow  fissures, 
composed  of  difiei-ent  kinds  of  feldspar  (labradorite,  oligoklase, 
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and  albite),  augite,  hornblende,  and  sometimes  intcrBpened 
mica,  and  even,  quartz.  Wherever  the  evidencea  of  die  first 
eruption,  the  ancient  structures — if  I  may  use  the  expression 
— remain  complete,  the  isolated  tone  is  surrounded,  circus- 
like,  with  a  high  wall  of  rock  consisting  of  diiferent  super- 
imposed strata,  eneompasslng  it  like  an  outer  sheatL.  Such 
walls  or  circular  inclosures  ar«  termed  craters  of  elevation, 
and  constitute  a  great  and  important  phenomenon,  upon 
which  that  eminent  geologist,  Leopold  von  Buch,  from  whose 
writings  I  have  borrowed  many  facta  advanced  in  this  trea- 
tise,  presented  so  remarkable  a  paper  to  our  Academy  five 
years  ago, 

VolcattoB  which  communicate  with  the  atmosphere  by 
means  of  fire-emitting  mouths,  such  as  conical  basaltic  hills, 
and  dome-like  craterlesstmchy  tic  mountains,  [tlie  latter  being 
sometimes  low,  like  the  Sarcouy,  and  sometimes  high,  like  the 
Chimborazo,)  form  various  groups.  Comparative  geography 
draws  our  attentioD,  at  one  time,  to  small  Arcbipclagoa  or 
independent  mountain-systems,  with  craters  and  lara  streams, 
like  those  in  the  Canary  Isles  and  the  Azores,  and  without 
craters  or  true  lava  streams,  as  in  the  Eugancan  hills,  and  the 
Siebeogebirge  near  Bonn;  at  another  time,  it  makes  us  ao- 
quainted  with  volcanos  arranged  in  single  or  double  cbaiiu, 
and  extending  for  many  hundred  miles  in  length,  eith^ 
running  [xirollel  with  the  main  direction  of  the  range,  as  ia 
Guatimala,  Pern,  and  Java,  or  intersecting  its  axis  at  right 
angles,  as  in  tropical  Mesico.  In  this  land  of  the  Aztecs  fire- 
emitting  trachytic  mountains  alone  attain  the  high  snow  limit: 
they  are  ranged  in  the  direction  of  a  parallel  of  latitude, 
and  havG  probably  been  upheaved  from  a  chasm  extending 
over  upwards  of  420  miles,  intersecting  the  whole  continent 
from  the  Pacific  to  the  Atlantic. 

This  crowding  together  of  volcanos,  either  in  rounded 
groups  or  double  lines,  affords  the  most  convincing  proof 
that  their  action  does  not  depend  on  slight  causes  located 
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near  the  surface,  but  that  they  are  great  and  deep-seated  phe- 
nomena. The  whole  of  the  eastern  portion  of  the  American 
continent,  which  is  poor  in  metals,  has  in  its  present  condi- 
tion no  fire-emitting  openings,  no  trachytic  masses,  and 
perhaps  no  basalt  containing  olivine.  All  the  volcanos  of 
America  are  imited  in  the  portion  of  the  continent  opposite  to 
Asia,  along  the  chain  of  the  Andes,  which  runs  nearly  due 
north  and  south  over  a  distance  of  more  than  7200  miles. 

The  whole  elevated  table-land  of  Quito,  which  is  surmounted 
by  the  high  mountains  of  Pichincha,  Cotopaxi,  and  Tunguragua, 
constitutes  one  sole  volcanic  hearth.  The  subterranean  fire 
bursts  sometimes  from  one  and  sometimes  from  another  of 
these  openings,  which  have  generally  been  regarded  as  inde- 
pendent volcanos.  The  progressive  movement  of  the  fire 
has,  for  three  centuries,  inclined  from  north  to  south.  Even 
the  earthquakes,  which  so  fearfully  devastate  this  portion 
of  the  globe,  afford  striking  evidence  of  the  existence  of  sub- 
terranean communications,  not  only  between  countries  where 
there  are  no  volcanos — as  has  long  been  known — but  likewise 
between  volcanic  apertures  situated  at  a  distance  from  each 
other.  Thus  the  volcano  of  Pasto,  east  of  the  river  Guay tara, 
continued  during  three  months  of  the  year  1797,  to  emit, 
uninterruptedly,  a  lofty  column  of  smoke,  until  it  suddenly 
ceased  at  the  moment  of  the  great  earthquake  of  Riobamba, 
(at  a  distance  of  240  miles,)  and  the  mud  eruption  of  the 
"Moya,"  in  which  from  thirty  to  forty  thousand  Indians 
perished. 

The  sudden  appearance,  on  the  30th  of  January,  1811,  of 
the  island  of  Sabrina,  in  the  group  of  the  Azores,  was  the 
precursor  of  the  dreadful  earthquakes  which,  further  westward, 
shook,  from  May,  1811,  to  June,  181 3,  almost  uninterruptedly, 
first  the  Antilles,  then  the  plains  of  the  Ohio  and  Mississippi, 
and  lastly,  the  opposite  coasts  of  Venezuela  or  Caracas.  Thirty 
days  after  the  total  destruction  of  the  beautiful  capital  of  the 
province,  there  was  an  eruption  of  the  long  inactive  volcano 
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of  St.  Vincent,  in  the  neighbouring  ielands  of  the  jViitillei^, 
A  remarkable  phenomenon  accompanied  this  eruption :  at  the 
moment  of  this  explosion,  which  occurred  on  the  30th  of  April, 
1 8 1 1 ,  a  terrible  subterranean  noise  was  heard  in  South  America, 
over  a  district  of  more  than  35,000  square  miles.  The  inha- 
bitants of  the  banks  of  the  Apurc,  at  the  confluence  of  the  Hio 
Nula,  and  those  living  on  the  remote  eca-coast  of  Venezuela, 
ogi-eed  in  comparing  this  sound  to  tlie  noise  of  heavy  artillery. 
'rhe  distance  fi'oni  the  confluence  of  the  Rio  Nula  with  the 
Apme  (by  which  I  catered  the  Orinoco)  to  the  volcano  of  St. 
Vincent,  measured  in  a  straight  line,  is  no  less  than  628  miles. 
This  noise  was  certainly  not  propagated  through  the  air,  and 
must  have  arisen  from  some  deep-seated  subterranean  cause; 
its  intensity  was,  moreover,  hardly  greater  on  the  shores  of 
the  Ciuibbeau  sea,  near  the  seat  of  the  raging  volcano,  than  in 
the  interior  of  the  country  in  the  basin  of  the  Apure  and  the 
Orinoco. 

It  would  bo  useless  to  multiply  examples  of  tliis  nature, 
by  adducing  others  which  I  have  collected:  I  will  therefore 
only  refer  to  one  further  instance,  namely,  the  memorable 
earthquake  of  I^isbon,  an  important  phenomenon  in  the  annale 
of  Europe.  Simultaneously  with  this  event,  which  took 
place  on  the  1st  of  November,  1756,  not  only  were  the  Lakes 
of  Switzerland  and  the  sea  off  the  Swedish  coasts  -violently 
agitated,  but  in  the  eastern  portion  of  the  Antilles,  near  the 
islands  of  Martinique,  Antigua,  and  Ijarbadoes,  the  tide, 
which  never  exceeds  thirty  inches,  suddenly  rose  upwards  of 
twenty  feet.  All  these  phenomena  prove,  that  subterranean 
forces  arc  manifested  either  dynamically,  expansively,  and 
attended  by  commotion,  in  earthquakes ;  or  possess  the  property 
of  producing,  or  of  chemically  modifying  substances  in  volca- 
nos;  and  they  further  show,  that  these  forces  are  not  seated 
near  the  sui-flice  in  the  thin  crust  of  the  earth,  but  deep  in  the 
interior  of  our  planet,  whence  through  fissures  and  unfilled 
veins  they  act  simultaneously  at  widely  distant  poiiits  of  the 
earth's  surface. 
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The  more  varied  the  structure  of  volcaaoB.  tliat  is  to  say, 
of  ctevatioDs  indosmg  a.  channel  through  which  the  molten 
maaaes  of  the  interior  of  the  earth  reach  the  surfacD,  th« 
more  impoi'tant  it  is  to  form  a  coi-rect  idea  of  these  structureB 
by  careful  measurement.  The  interest  derived  from  men- 
eurements  of  this  kind,  ivhich  I  made  a.  special  Hubject  ot 
inquiry  in  the  western  homwphere,  is  increased  by  the  coosi- 
deration,  thut  the  objects  to  be  measured  vary  in  magnitudo 
at  different  points.  A  philoeopbical  study  of  nature  seeks,  in 
considering  the  changes  of  phenomena,  to  connect  the  present 
with  the  past. 

In  order  to  ascertain  the  periodic  recurrence,  or  the  lawi 
of  the  progressive  changes  in  nature,  we  require  certain  fixed 
points,  and  carefully  conducted  observations,  which,  by  thea 
connection  with  definite  epochs,  may  serve  as  a  basis  Sat 
numerical  comparisons.  If  the  mean  temperature  of  the  atmo- 
sphere and  of  the  earth  in  different  latitudes,  or  the  mesa 
height  of  the  barometer  at  the  sea  level,  hnd  been  deter- 
mined only  once  in  every  thousand  years,  we  should  know  to 
what  eitont  the  heat  of  climates  has  increased  or  diminished, 
and  whether  any  changes  have  taken  place  in  the  height  of  tba 
atmosphere.  Such  points  of  comparison  are  especially  required 
to  determine  the  inclination  and  declination  of  the  m^neliA 
needle,  and  the  intensity  of  those  electro-magnetic  forces  oa 
which  Seeheck  and  Erman,  two  admirable  physicists  belonging 
to  this  Academy,  have  thrown  so  much  light.  If  it  be  a  met^ 
torious  undertaking  on  the  part  of  learned  societies  to  investi- 
gate with  pewevcrance  the  cosmical  changes  in  the  heat  and 
pressure  of  the  atmosphere,  and  particularly  the  magnetic 
direction  and  intensity,  it  is  no  less  the  duty  of  the  travelling 
geologist  to  direct  attention  to  the  varying  height  of  volcanos 
in  determining  the  inequalities  of  the  earth's  surface.  Th» 
observations  which  I  formerly  made  in  the  Mcxi 
at  the  volcano  of  Toluca,  at  Popocatepetl,  at  the  Cofre  da 
Perote,  or  Nauhcampatepetl,  and  Xorullo,  and  in  the  Andw 
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of  Quito  at  Pichincha,  I  have  had  opportunities  since  my 
return  to  Europe  of  repeating,  at  different  periods,  on  Mount 
Vesuvius.  Where  complete  trigonometric  or  barometric  mea- 
Burements  are  wanting,  their  place  may  be  supplied  by  angles 
of  altitude  laid  down  with  precision,  and  taken  at  points  accu- 
rately determined.  ITie  comparison  of  such  determinations, 
made  at  different  periods  of  time,  may  sometimes  be  even 
preferable  to  the  complication  of  more  complete  operations. 

Saussure  measured  Vesuvius  in  1773,  and  at  that  lime 
both  the  north -westtTn  and  south- caa tern  margins  of  the 
crater  appeared  to  him  to  be  equal  in  height  He  found 
their  elemtion  above  the  level  of  the  seo  to  be  3894  feet. 
The  ei-uption  of  1794  occasioned  a  falling  in  towards  the 
south,  and  an  inequality  in  the  margins  of  tlie  crater,  which 
may  be  distinguished  from  a  considerable  distance  even  by 
the  most  unpractised  eye.  Leopold  von  Bueh,  Gay  Lussao, 
and  myself,  measured  Mount  Vesuvius  three  times  in  the  year 
1805,  and  found  that  the  elevation  of  the  northern  margin,  la 
Kocca  del  Palo,  opposite  the  Somma,  was  exactly  as  it  had 
been  given  by  Saussure,  while  the  southern  margin  was  479 
feet  lower  than  it  had  been  in  1773.  'llic  elevation  of  the 
volcano  itself  towards  Torre  del  Greco  (the  side  towards  which, 
for  thirty  years,  the  volcanic  action  has  been  principally 
directed)  had,  at  that  time,  decreased  one-eighth.  The  cone 
of  cinders  bears  to  the  total  height  of  Vesuvius  the  relation 
of  1  :  3;  in  Pichincha,  the  ratio  is  as  1  :  10,  and  at  the  Peak 
of  Teneriffe,  as  1  :  32.  Of  these  three  volcanic  mountains, 
Vesuvius  has,  therefore,  comparatively,  the  highest  cone  of 
cinders;  pi-obably  because,  being  a  volcano  of  iji considerable 
height,  it  has  chiefly  acted  through  its  summit. 

A  few  months  ago,  in  the  year  1822,  I  succeeded  not  only 
in  repeating  my  earlier  barometric  measurements  of  Mount 
Vesuvius,  but  also  in  detei-mining  more  completely  all  the 
margins  of  the  crater  (I)  during  three  ascents  of  the  maun- 
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These  determinations  arc,  perhaps,  deBeriing  of  some 
degree  of  attention,  giuce  they  embrace  the  long  period  of 
the  great  eruptions  bctweca  1805  and  1822,  and  are  probably 
the  only  meaaurementa  hitherto  published  of  any  Tolcano 
which  admit  of  comparbon  in  all  their  parts.  Tliey  prove, 
that  the  margins  of  the  crater  should  be  regarded  as  a  much 
more  permanent  phenomenon  thou  has  hitherto  been  supposed, 
from  the  hasty  obsen-ations  made  on  the  euhjeet;  and  that 
this  character  appertains  to  them  everywhere,  and  not  merely 
in  those  instances  where,  as  at  the  Peak  of  'leneriffe,  and  in  all 
the  voIcanoB  of  the  Andes,  they  evidently  consist  of  trachyte. 
According  to  my  latest  determinations  it  would  seem,  that 
since  the  time  of  Saussure,  a  period  of  forty-nine  years,  the 
north-western  margin  of  Veeuvius  has  probably  not  changed 
at  all,  and  that  the  south-eastern  one,  in  the  direction  of 
Bosche  Tre  Case,  which  in  l"9i  had  become  426  feet  lower, 
has  since  lien  only  altered  about  G4  feet. 

If,  in  the  newspaper  reportB  of  great  eruptions,  we  often 
find  assertions  made  of  an  entire  change  of  form  iu  Mount 
Vesuvius,  and  if  those  assertions  appear  to  he  confirmed  by 
the  pictmesque  views  of  the  volcano  made  at  Naples,  the 
cause  of  the  error  arises  from  the  outlines  of  the  margins  of 
the  crater  having  been  confounded  with  those  of  the  cones  of 
emption  accidentally  formed  in  its  centre,  the  bottom  of 
which  has  been  raised  by  the  force  of  vapours.  A  coae 
of  eruption  of  this  kind,  foimed  by  the  accumulation  of 
masses  of  rapilli  and  scoris,  gradually  came  to  view, 
above  the  south-eastern  margin  of  the  crater,  between  the 
years  1816  and  1818.  The  eruption  in  the  month  of 
February,  1822,  increased  this  cone  to  such  an  elevation, 
that  it  projected  from  107  to  117  feet  above  the  north- 
wcstei-n  mai^  of  the  crater  (tlie  Ilocca  del  Palo).  This  re- 
markable cone,  which  was  at  length  regarded  at  Naples  as  the 
actual  summit  of  Vesuvius,  fell  in  with  a  fearful  crash  at  the  lasi 
eruption,  on  the  night  of  the  22nd  of  October  j  in  consequence 
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of  which,  the  bottom  of  the  crater,  which  had  continued  unin- 
temipl«dly  accessible  from  the  year  1811,  is  now  nearly  800 
feet  below  the  northern  and  213  feet  below  the  southern 
margin  of  the  Tolcano.  The  varying  fonn  and  relative  posi- 
tion of  the  cones  of  eruption,  the  apertures  of  which  must  not, 
as  they  sometimes  are,  be  confounded  with  the  crater  of  the 
volcano,  give  to  Vesuvius  at  different  epochs  a  peculiar 
physiognomy;  so  much  so,  that  the  historiographer  of  this 
volcano,  by  a  mere  inspection  of  Ilackert's  landscapes  in  the 
Palace  of  Portiet,  might  guess  the  exact  year  in  which  the 
artist  had  made  his  sketch,  by  the  outline  of  the  Bunimit 
of  the  mountain,  according  as  the  northern  or  southern  side  is 
represented  in  respect  to  height. 

Twenty-four  hours  after  the  fall  of  the  cone  of  scoriir,  which 
was  426  feet  high,  and  when  the  small  but  numerous  streams 
of  lava  had  flowed  off,  on  the  night  between  the  23rd  and 
24th  of  October,  there  began  a  fiery  eruption  of  ashes  and 
rapilli,  which  coniinucd  uninterruptedly  for  twelve  days,  but 
waa  most  violent  during  the  first  four  days.  During  this 
period  the  explosions  in  the  interior  of  the  volcano  were  bo  loud 
that  the  mere  vibrations  of  the  air  caused  the  ceilings  to  crack 
in  the  Palace  of  Portici,  although  no  shocks  of  an  earthquake 
were  then  or  bad  previously  been  experienced.  A  remarkable 
phenomenon  was  observed  in  the  neighbouring  villages  of 
Itesina,  Torre  del  Greco,  Torre  del'  Annunziata,  and  Bosche 
Tre  Case.  Here  the  atmosphere  was  so  completely  saturated 
with  ashes  that  the  whole  region  was  enveloped  in  complete 
darkness  during  many  hours  in  the  middle  of  the  day.  The 
inhabitants  were  obliged  to  carry  Inntcms  with  them  through 
the  streets,  as  is  often  done  in  Quito  during  the  eruptions  of 
Fichincha.  Never  had  the  flight  of  the  inhabitants  been  more 
general,  for  lava  streams  are  less  dreaded  even  than  an  erup- 
tion of  ashes,  a  phenomenon  unknown  here  in  any  degree  of 
intensity,  and  one  which  fills  the  imaginations  of  men  with 
images  of  terror  from  the  vague  tradition   of  the  manner 
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in  which    Ilcrculoneum,    Pompeii,    and    Stabite  were    de- 
stroyed. 

The  hot  aqueous  Tapour  which  issued  &om  the  crater 
diu-ing  the  eruption,  and  diffused  itself  through  the  atmosphere, 
formed,  on  cooling,  a  dense  cloud,  which  enveloped  the  column 
of  ashes  and  fire,  that  rose  to  an  elevation  of  between  9000 
and  10,000  feet  above  the  level  of  the  sea.  So  nudden  » 
condensation  of  vapour,  and,  as  Gay  Lussac  has  shown,  tbe 
formation  of  the  cloud  itself,  tended  to  increase  electric  tensioo. 
Flashes  of  forked  lightning  darted  in  all  directions  firom  the 
column  of  ashes,  while  the  rolling  thunder  might  be  clearly 
distinguished  from  the  deep  rumbling  sounds  within  the  vol- 
cano. In  no  other  eruption  had  the  play  of  the  electric  forces 
been  so  powerfully  manifested  as  on  this  occasion. 

On  the  morning  of  the  26th  of  October  the  strange  report 
was  circulated  that  a  stream  of  boihng  water  was  gushing 
from  the  crater,  and  pouring  down  the  cone  of  cinders.     Mon^ 
ticelli,  the  zealoiw  and  learned  observer  of  the  volcano,  booh 
perceived  that  this  erroneous  report  originated  in  an  optical 
illusion,  and  that  the  supposed  stream  of  water  was  a  great 
quantity  of  dry  ashes  which  issued  like  drift  sand  from  a 
crevice  in  the  highest  moi^in  of  the  crater.    The  long  drought, 
which  had  parched  and  desolated  the  fields  before  this   ei'up- 
tion  of  Vesuvius,  was  succeeded,  towards  the  termination  of 
the  phenomenon,  by  a  continued  and  violent  rain,  occasioned 
by  the  eolcanic  storm  which  we  have  just  described, 
lar  phenomenon  characterizes  the  termination  of  an  eruptioi 
in  all  aines  of  the  earth.     As  the  cone  of  cinders  is  usually    I 
wrapped  in   clouds    at    this  period,    and    as    t 
poured  forth  with  most  violence  near  this  portion  of  the  VoU   j 
cano,  streams  of  mud  are  generally  observed  to  descend  frtm  [ 
the  sides  in  all  directions.     The  terrified  peasant  looks  upoB  I 
them  as  streams  of  water  that  rise  from  the  interior  of  the   I 
volcano  and  overflow  the  crater,  while  the  deceived  geologist  I 
believes  that  he  can  i-ecogntse  in  them  cither  Bca-watcr  (a 
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muddy  products  oF  the  volcano,  the  so-called  ervplioni  boueuset, 
or,  in  tlip  language  of  the  old  French  syBtcmatieers,  products 
of  an  igneo- aqueous  liquefaction. 

Where,  as  is  generally  the  case  in  the  chain  of  the  Andes, 
the  summit  of  the  volcano  penetrates  beyond  the  snow-line, 
attaining  sometimes  an  elevation  twice  as  great  aa  that  of 
Mount  Etna,  the  inundations  we  have  described  are  rendered 
very  frequent  and  deHtructive,  owing  to  the  melting  mid  per- 


These  are  phenomena  which  have  a.  meteorological  connec- 
tion with  the  eruptions  of  volcanos,  and  are  variously  modified 
by  tlie  heights  of  the  mountains,  the  circuraference  of  the 
summifa  which  are  perpetually  covered  with  snow,  and  the 
degree  to  which  the  walls  of  cinder  cones  become  heated ;  but 
they  cannot  be  regarded  in  the  light  of  true  volcanic  phenomena. 
Subterranean  lakes,  communicating  by  various  channels  with 
the  mountain  streams,  are  frequently  formed  in  deep  anil  vast 
caviticB,  either  on  the  doelivity  or  at  the  base  of  volwrnos. 
When  the  whole  mass  of  the  volcano  is  powerfully  shaken 
by  those  earthquakes  which  precede  all  eruptions  of  fire  in 
the  Andes,  the  subteiraneBn  vaults  open,  and  pour  forth 
streams  of  water,  fishes,  and  tuffaceous  mud.  This  singular 
phenomenon  brings  to  mind  the  Pimflodes  C^clopvm,  or  the 
Silurea  of  the  Cyclops,  which  the  inhabitants  of  the  plateau 
of  Quito  call  PreiSfldilln,  and  of  which  I  gave  a  circumstantial 
account  soon  after  my  return  to  Europe.  When,  on  the 
night  between  the  19th  and  20th  of  June,  169S,  the  summit 
of  Mount  Car^airftzo,  sitxinted  to  the  north  of  ChimboraKO, 
aud  having  an  elevation  of  more  than  19,000  feet,  fell  in,  all 
the  country  for  nearly  32  square  miles  was  covered  with 
mud  and  fiahes.  A  similar  eruption  of  fish  from  the  volcano 
of  Imbaburu  was  supposed  to  have  caused  the  putrid  fever, 
which,  seven  years  before  this  period,  raged  in  the  town  of 

I  refer  to  these  facts  because  they  throw  some  light  on  the 
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difference  between  the  eruption  of  dry  ashes  and  mnd-like  imin- 
dations  of  tuff  and  trase,  investing  fragments  of  wood,  charcoal, 
and  shells.  The  quantity  of  ashes  recently  erupted  from  Mount 
Vesuvius,  like  every  phenomenon  connected  with  volcouos 
and  other  great  and  fearful  natural  phenomena,  has  been 
greatly  exaggerated  in  the  public  papers ;  and  two  Neapolitan, 
chemists,  Vicenzo  Pope  and  Guiseppe  di  Nobih,  even  asserted 
that  the  cinders  were  mixed  with  given  proportions  of  gold  ood 
silver,  notwithstanding  the  counter-statements  of  MonticeUi 
and  Covelli.  According  to  my  researches  the  stratum  of  ashes 
which  fell  during  the  twelve  days  was  only  three  feet  in 
thickness  in  the  direction  of  Bosche  Tre  Case,  on  the  declivi^ 
of  the  cone,  where  they  wei'c  mixed  with  rapilli,  while  in  the 
plains  its  greatest  thickness  did  not  esceed  from  16  to  19 
inches.  Measurements  of  this  kind  must  not  be  made  at 
Spots  where  the  ashes  have  been  drifted  by  the  wind,  like 
snow  or  sand,  or  whore  they  have  been  aecumulaied  in  pulp- 
like heaps  by  means  of  water.  The  times  are  passed  in  which, 
after  the  manner  of  the  ancients,  nothing  was  regarded  in. 
volcanic  phenomena  save  the  marvellous,  and  when  men  would 
believe,  like  Ctcsias,  that  the  ashes  from  Etna  were  borne  as 
far  as  the  Indian  peninsula.  A  portion  of  the  Mexican  gold 
and  silver  veins  is  certainly  found  in  trachytic  porphyry,  but 
in  the  ashes  of  Vesuvius  which  I  myself  coilectcd,  and  which 
were,  at  my  request,  examined  by  that  distinguished  chemiBt 
Heinrich  Rose,  no  trace  of  either  gold  or  silver  was  to  be 
di.s  covered. 

However  much  these  results,  which  perfectly  con-espond 
with  the  more  exact  obseiTations  of  MonticeUi,  may  difler  from 
those  recently  announced,  it  cannot  be  denied  that  the  erup- 
tion of  ashes,  which  continued  from  the  24th  to  the  28tli  of 
October,  is  the  most  memorable  that  bos  been  recorded,  on 
unquestionable  evidence,  in  reference  to  Mount  V 
since  the  death  of  the  elder  Pliny.  The  quantity  i 
erupted  on  this  occasion  was  probably  three  times  as  great 
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as  the  whole  quantity  which  has  fallen  since  volcanic  pheno- 
mena have  been  observed  with  attention  in  Italy,  A  stratum 
from  16  to  19  inches  in  thickness  does  certainly,  at  first  sight, 
seem  Tcry  inconsiderable,  when  compared  with  the  mass  with 
which  we  find  Pompeii  covered.  But,  without  taking  into 
account  the  heavy  rains  and  the  inundations  which  must 
have  increased  the  bulk  of  this  stratum  in  the  course  of  ages, 
and  without  reviving  the  animated  contention  maintained 
with  much  seepticism  on  the  other  side  of  the  Alps,  regarding 
the  causes  of  the  destruction  of  the  Campanian  cities,  it  may, 
at  any  rate,  be  here  observed  that  the  eniptions  of  a  vol- 
cano, at  widely  remote  cpoclis,  cannot  be  compared  with 
respect  to  their  intensity.  All  conclusions  must  he  insufficient 
that  are  based  on  mere  analogies  of  quantitative  relations  of 
the  lava  and  ashes,  the  height  of  the  column  of  smoke,  and 
the  intensity  of  the  esplosions. 

We  Icam  from  the  geographical  description  of  Strabo,  and* 
from  the  opinion  expressed  by  Vitruvius  on  the  volcanic  origin 
of  pumice,  that,  until  the  year  of  Vespasian's  death,  that  ia  to 
say,  until  the  eruption  which  buried  Pompeii,  Vesuviua 
appeared  more  like  an  extinct  volcano  than  a  Solfatara. 
"When,  after  a  long- continued  repose,  subterranean  forces  sud- 
denly opened  for  themselves  new  channels,  penetrating  through 
strata  of  primitive  rock  and  trachyte,  effects  must  have  been 
produced  to  which  no  analogy  is  afforded  by  those  of  subsequent 
occurrence.  We  clearly  learn  from  the  well-known  letter  in 
which  Pliny  the  younger  informs  Tacitus  of  the  death  of  his 
uncle,  that  the  renewal  of  the  eruptions,  or,  one  might  almost 
say,  the  revival  of  the  slumbering  volcano,  began  with  an 
outbreak  of  ashes.  The  same  phenomenon  was  observed  at 
Sorulio,  when  the  new  volcano,  in  the  month  of  September, 
1759,  breaking  through  strata  of  syenite  and  trachyte,  was 
suddenly  upheaved  in  the  plain.  The  country  people  fled  in 
terror  on  finding  their  cottages  covered  irith  ashes  thrown 
up  from  the  earth,  which  was  bursting  in  every  direction. 
2  B 
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In  the  ordinary  periodical  manifestations  of  Tolcauic  activity 
a  shoTTer  of  ashes  usually  terminates  each  partial  eruption. 
The  letter  of  the  younger  Pliny  coutains,  mcueoTer,  a. 
passAge  which  clearly  shows  that  the  dry  ashes  falling 
from  the  air  immediately  attained  a  height  of  four  or  five 
feet,  independent  of  accumulation  by  drifts.  "The  court," 
the  narrative  continues,  "  which  led  to  the  apartment  in  which 
Pliny  took  his  eiesta,  was  so  filled  with  ashes  and  pumice 
that,  had  the  sleeper  tarried  longer,  be  would  have  found  the 
passi^  wholly  blocked  up."  "Within  the  inclosed  limits  of 
a  court  the  wind  cannot  have  exercised  any  very  considerable 
infiuence  on  the  drifting  of  the  ashes. 

I  have  interrupted  my  comparative  ^■iew  of  volcanos  by 
different  observations  in  relation  to  Vesuvius,  partly  on  account 
of  the  great  interest  excited  by  its  recent  eruption,  and  partly 
because  every  great  outpouring  of  ashes  almost  involun- 
taiily  recalls  to  mind  the  classic  soil  of  Pompeii  and  Hercu- 
Uuieum.  In  a  note,  not  adapted  to  be  read  to  the  audience 
to  whom  this  lectui-e  is  addressed,  1  have  collected  all  the 
elements  of  the  barometric  measurements  whicli  1  made 
during  the  close  of  last  year  at  Mount  Vesuvius,  and  in  the 
Campi  PhlegTcei. 

We  have  hitherto  considered  the  form  and  effects  of  those 
volcanos  which  are  permanently  cwinected,  by  means  of  a 
crater,  with  the  interior  of  the  earth.  The  summits  of  such 
volcanos  are  upheaved  masses  of  trachyte  and  lava  intersected 
by  numerous  veins.  The  permanency  of  their  effects  indi- 
cates a  highly  comjJes  structure.  They  have,  so  to  say,  a 
certain  individuality  of  character,  which  remains  unaltered 
for  long  periods  of  time.  Contiguous  mountains  generaUy 
yield  wholly  different  products;  for  instance:  leucitic  and 
feldspatbic  lavas,  obsidian  with  pumice,  and  basaltic  mosses 
containing  olivine.  They  belong  to  the  more  recent  pheno- 
mena of  the  earth,  usually  breaking  through  all  the  strata  of 
the  floetz  formation,  and  their  lava  currents  aud  products  ar»  I 
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of  subsequent  origin  to  our  valleys.  Hieir  life,  if  I  may  be 
permitted  to  use  a  figurative  expression,  depends  upou  the 
mode  and  the  duratioa  of  their  connection  with  tlie  interior 
of  the  earth.  After  continuii^  for  centuries  in  a  state  of 
repose,  their  activity  is  often  suddenly  revived,  and  they  then 
become  converted  into  Solfataras,  emitting  aqueous  vapours, 
gases,  and  acids.  Occasionally,  ns  at  the  Peak  of  Tenerific, 
their  summits  have  already  become  a  laboi-atory  of  regene- 
rated sulphur,  while  considerable  luva  cuiTents,  being  basaltio 
near  the  base,  and  mixed  with  obsidiau  and  pvunice  at  greater 
elevations,  where  the  pressui'e  is  less,  continue  to  flow  from 
the  sides  of  the  mountain  (2). 

Besides  volcanos  which  have  permanent  craters,  there  is 
another  kind  of  volcanie  phenomena  less  frequently  observed 
than  the  former,  but  especially  instructive  to  the  geologist, 
as  they  remind  us  of  the  primitive  world,  that  is,  of  the 
earliest  revolutions  of  our  planet.  Trachytic  mountains 
suddenly  open,  snd  aft^r  throwing  up  ushes  and  kvA,  close 
again  never  perhaps  to  re-oi>en.  Such  has  been  the  case  with 
the  mighty  volcano  of  Antisana  in  the  chain  of  the  Andes, 
and  with  Mount  Epomteus  in  Ischia,  in  the  year  1303. 
Occasionally  such  an  eruption  has  occurred  even  in  the 
plains,  as  on  the  table-land  of  Quito,  in  Iceland  at  a  dis- 
tance from  Hecla,  and  in  the  Lclantine  plains  of  Bulicea. 
Many  up}icaved  islands  belong  to  this  class  of  transitory 
phenomena.  In  these  cases,  tlie  connection  with  the  inte- 
rior of  the  earth  is  not  permanent,  the  action  ceasing  as 
soon  as  the  fissure,  or  channel  of  commuuicution,  is  again 
dosed.  Veins  of  basalt,  dolerite,  and  porphyry,  which  tra- 
verse almost  all  formations  in  different  ports  of  the  earth; 
and  the  masses  of  syenite,  augitic  porphyry,  and  amygdaloid, 
which  characterise  the  most  recent  strata  of  transition  rock, 
and  the  oldest  stratvun  of  the  floetz  formation ;  have  all  probably 
been  formed  in  a  similar  manner.  In  the  youthful  period  of  our 
planet,  the  substances  that  had  continued  in  a  fluid  cooditioii 
2s  2 


372  TIEWa    OF    NATDHE. 

within  the  earth,  broke  through  its  crust,  everywhere 
interaocted  with  fissures,  and  beeatne  solidified  as  gnmiilar 
veins,  or  were  spread  out  in  brood  superimposed  strata. 
The  produL-ts  that  may  be  termed  exclusively  volcanic,  which 
have  come  down  to  ua  from  the  primitive  ages  of  the  world, 
have  not  flowed  in  streams  or  bands  like  the  lava  of  our 
isolated  conical  mounttiins.  The  mistures  of  ai^te,  titanic 
iron,  feldspar,  and  hornblende,  may  have  been  the  same  at 
different  periods,  sometimes  allied  to  basalt,  sometimes 
to  trachyte ;  while  chemical  substances,  (as  we  Icam 
from  Mitseherlich's  important  labours  and  the  analogies 
presented  by  artificial  igneous  products,)  may  have  ranged 
themselves  in  layers  according  to  some  definite  laws  of 
crystallization.  In  all  cases  wo  perceive  that  substances 
similarly  composed  have  come  to  the  surface  of  the  earth 
by  very  different  means,  either  by  being  simply  upheaved, 
or  escaping  through  temporary  fissures ;  and  that  break- 
ing through  the  older  rocks,  that  is  to  say,  through  the 
earlier  oxidized  earth's  crust,  they  have  flowed  in  the  form  of 
lava  streams  from  conical  mountains  having  a  permanent 
crater.  If  we  do  not  sufficiently  distinguish  between  these 
various  phenomena,  om'  knowledge  of  the  geology  of  volcnnos 
will  again  be  ahi-ouded  in  that  obscurity,  from  which  nuiue- 
rous  comparative  esperiments  ore  now  beginning  gradually 
to  release  it. 

ITie  questions  have  often  been  asked,  what  is  it  that  bums 
in  volcanos,  what  generates  the  degree  of  heat  capable 
of  mixing  earths  and  metals  together  in  a  state  of  fusion  ? 
Modem  chemistry  has  attempted  to  reply  that  it  is  the  earths, 
metals,  and  alkalies  themselves,  that  is  to  say,  the  metal- 
loids of  these  substances,  which  burn.  The  solid  and  already 
oxidized  crust  of  the  earth  Bepaiates  the  surromiding  atmo- 
sphere, with  the  oxygen  it  contains,  fi^m  the  combustible 
nnoxidized  substances  in  the  interior  of  our  planet.  By  the 
contact   of  these  metalloids   with  the   atmosphci 
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the  disengagemGnt  of  caloric  ensues.  The  celebrated  and 
talented  chemist,  who  advanced  this  explanation  of  volcauie 
phenomena,  soon  himself  relinquished  it.  The  esperimcnta 
which  have  been  made  in  minea  and  caverns  in  all  parts 
of  the  earth,  and  which  M,  Arago  and  myself  have  col- 
lected in  a  separate  treatise,  prove  that  even  at  an  in- 
considerable depth,  the  temperature  of  the  earth  is  much 
higher  than  the  mean  temperature  of  the  atmosphere  at 
the  same  place.  This  remarkable,  and  almost  uuivcrsally 
confirmed  fact,  is  connected  with,  what  we  learn  irom 
volcanic  phenomena.  The  depth  at  which  we  might  re- 
gard the  earth  as  a  fused  mass,  has  been  calculated.  The 
primitive  cause  of  this  subterranean  heat  is,  as  in  all  planets, 
the  formative  process  itself,  the  separation  of  the  spherically 
conglomerating  mass  from  a  eosmical  aeriform  fluid,  and  the 
cooling  of  the  terrestrial  strata  at  different  depths  by  the  radia- 
tion of  heat.  All  volcanic  phenomena  are  probably  the  result 
ftf  a  permanent  or  transient  conuection  between  the  interior 
and  the  exterior  of  our  planet.  Elastic  vapours  press  the 
fused  o.\idizing  substances  upwards  through  deep  fissures. 
Volcanoa  therefore  are  intermittent  earth-springs,  from 
which  the  fluid  mixtures  of  metals,  alkalies,  and  earths,  which 
become  consohdated  Into  lava  currents,  flow  gently  and 
calmly,  when  being  upheaved  they  find  a  vent.  In  a  similar 
manner,  according  to  Plato's  Pha;don,  the  ancients  regarded 
all  volcanic  streams  of  fire  as  eSusions  of  the  Pyriphlegethon. 
I  would  fain  be  permitted  to  add  one  yet  bolder  observa- 
tion to  those  I  have  already  ventured  to  advance.  May  not 
the  cause  of  one  of  the  most  wonderful  phenomena  presented 
by  the  study  of  petrifactions,  be  dependent  on  the  condition  of 
the  inner  heat  of  our  planet,  which  is  indicated  by  thermometrio 
«speriment8  on  springs  (3)  rising  from  difierent  depths,  and 
by  observations  on  volcanos?  We  find  tropical  animals, 
arborescent  ferns,  palms,  and  bamboos,  buried  in  the  cold 
north,  and  everj-where  the  primitive  world  presents  a  distri- 
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butjon  of  organic  Btructurcs  wholly  Bt  variance  with  esisting 
climalic  relations.     Itlaay  hypotheses  hare  l)e«D  advanced  in    , 
elucidation  of  so  im]>ortant  a  problem,  such  as  the  approxim*-    I 
tion  of  a  comet,  the  altered  obliquity  of  the  echptic,  and  the 
increased  intensity  of  the  aun's  light;  but  nouc  of  these  have 
satisfied  at  once  the  astronomer,  the  physiciat,  and  the  geo- 
lo^t.      I.   for  my    part,  would  willingly  leave    undisturbed 
the  axis  of  the  earth  or  the  light  of  the  stm's  disk,  {&■• 
whose  spots  a   celtbrated  astrouomer  explained  fruitfulneas 
and  failure  of  crops,)  yet  it  appears  to  me   that  in  every 
planet  there  exist,   independently  of  its   relations  to  a  ci 
tral  body  and  its  astronomical   position,   numerous   causes   I 
for  the  development  of  heat,  in  processes  of  oxidation,  in 
precipitation,  in  tlie  chemically  altered  capacity  of  bodies,  tha 
increase  of  electro -magnetic  tension,  and  in  the  channels  oi   j 
communication  opened  between  its  internal    and  eKtemal  i 
parts. 

Whererer,  in  the  primitive  world,  heat  w-aa  radiated  from 
the  deeply  fissured  crust  of  the  earth,  palms,  arborescent 
ferns,  and  aU  the  animals  of  the  torrid  zone,  could  perhaps 
have  floiuished  for  centuries  over  extensive  tracts  of  land. 
According  to  this  view,  which  I  have  already  published  in 
my  work  entitled  Geo^ostiicher  Verauch  iiber  die  Lagerung 
der  Oehirgsarlen  in  beide}\  HemUpharen*  the  temperature 
of  volcanos  would  be  tiat  of  the  inteiior  of  oia  earth  itself, 
and  the  same  causes  which  now  occasion  such  fearfully  devas- 
tating results,  may  have  been  able  to  produce,  in  every  ' 
Bone,  the  most  luxuriant  vegetation  on  the  newly  oxidized 
crust  of  the  earth  and  on  the  deeply  fissured  strata  of  rocks. 

Should  it  be  assumed,  for  the  purpose  of  explaining  the    ■ 
wondorftjl  distribution  of  tropica!  forms  in  their  ancient  man-    i 
solea,  that  the  long-haired  elephantine  animals,  which  are  now 
found  embedded  in  ice,  were  once  indigenous  to  northern  lati- 


nO^s 


.o/ii 


i  in  hofh  Hani- 


STBTTCTXTKE  AND  ACTION   OF   YOLOANOS.  375 

tudes,  and  that  animals  of  similar  forms,  belonging  to  the  same 
type,  as,  £oc  instance,  lions  and  lynxes,  were  capable  of  liyiag 
in  wholly  different  climates,  such  a  mode  of  explanation  would 
at  all  events  not  admit  of  being  extended  to  vegetable  pro. 
ducts.  From  causes  developed  by  the  physiology  of  vege- 
tation, palms,  bananas,  and  arborescent  monocotyledons,  are 
unable  to  endure  the  deprivation  of  their  appendicular  organs, 
by  the  northern  cold ;  and  in  the  geological  problem  which 
we  are  here  considering,  it  seems  to  me  a  matter  of  difficulty 
to  admit  any  distinction  between  vegetable  and  animal  struc- 
tures. One  and  the  same  mode  of  explanation  must  be  ap- 
plied to  both  forms. 

In  concluding  this  treatise,  I  have  added  some  uncertain 
and  hypothetical  conjectures  to  the  fiicts  which  have  been 
collected  in  widely  remote  regions  of  the  earth.  The  philo0O- 
phical  study  of  nature  rises  above  the  requirements  of  mere 
delineation,  and  does  not  consist  in  the  sterile  accumulation  of 
isolated  facts.  The  active  and  inquiring  spirit  of  man  may 
therefore  be  occasionally  permitted  to  escape  from  the  present 
into  the  domain  of  the  past,  to  conjecture  that  which  cannot 
yet  be  clearly  determined,  and  thus  to  revel  amid  the  ancieat 
and  ever-recurring  myths  of  geology. 


EXPLANATORY  ADDITIONS. 

(1)  p.  363. — "  A  more  complete  determination  of  the  margins 
of  the  Crater  of  Mount  Vesuvius." 

My  astronomical  fellow-labourer,  Oltmanns,  who  was  un- 
happily too  early  lost  to  science,  has  re-calculated  the  baro- 
metric measurements  I  made  on  Mount  Vesuyius  (from  the 
22nd  to  the  25th  of  November,  and  on  the  1st  of  December, 
1822),  and  compared  the  results  with  those  yielded  by  the 
measurements  given  to  me  in  manuscript  by  Lord  Minto, 
Visconti,  MonticeUi,  Brioschi,  and  Poulett  Scrope. 

A.  Rocca  del  Palo^  the  highest  northern  margin  of  the  Crater 

of  Vesuvius^  was  estimated  by — 

Saussure,  in  1773,  barometrically,  probably  according  Feet. 

to  Deluc's  formula    .         .  ....  3894 

Poli  (1794),  barometrically 3875 

Breislak  (1794),  barometrically,  although,   as  in  the 

case  of  Poli,  it  is  uncertain  what  formula  was  used  .  3920 
Ctey-Lussac,  Leopold  von  Buch,  and  Himiboldt  (1805), 
barometiically,  according  to  the  formula  of  Laplace, 
as  in  all  the  following  barometiic  results          .         .  3856 
Brioschi  (1810),  trigonometrically      ....  4079 
Visconti  (1816),  trigonometrically      ....  3977 
iliord  Minto  (1822),  barometrically,  and  frequently  re- 
peated             3971 

Poulett  Scrope  (1822).  This  calculation  is  somewhat 
imcertain,  owing  to  the  unknown  relation  of  the 

diameters  of  the  tubes  to  those  of  the  cistern  .         .  3862 

MonticeUi  and  Covelli  (1822) 3990 

Humboldt  (1822) 4022 

The  most  probable  final  result  is  2026  feet  above  the 
hermitage,  or  3996  feet  above  the  level  of  the  sea. 

B.   The  lowest  south-eastern  margin  of  the  Crater,  opposite 

Bosche  Tre  Case, 

After  the  eruption  of  1794,  this  margin  was  426  feet 
lower  than  the  Rocca  del  Palo,  consequently,  if  the 
latter  be  estimated  at  3996  feet,  it  would  be    .         .     3570 

Gay-Lussac,  Leopold  von  Buch,  and  Humboldt  (1805), 

barometrically 3414 

Humboldt  (1822),  barometrically       ....     3491 
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C.   JTie  elevation  of  the  cone  of  scoritB  that  fell  into  the 
Crater  on  the  22nd  October,  1822. 

Feet. 

Lord  Minto,  barometrically 4156 

Brioschi,  trigouometrically,  according  to  different  com- 
binations— 

.   Either 4067 

Or 4099 

The  most  probable  final  result  for  the  height  of  the  cone 
of  scorisB  that  fell  in  during  the  year  1822,  is  4131  feet. 

D.  Punta  Nasone,  the  highest  summit  of  the  Somma, 

Schuckburgh  (1794),  barometrically,  probably  accord- 
ing to  his  own  formula  .....     3734 

Himiboldt  (1822),  barometrically,  according  to  the 

formula  of  Laplace 3747 

E.  Plain  of  the  Atrio  del  Cavallo. 
Humboldt  (1822),  barometrically       ....     2577 

F.  Base  of  the  cone  of  ashes, 

Gay-Lussac,  Leopold  von  Buch,  and  Himiboldt  (1805), 

barometrically 2366 

Humboldt  (1822),  barometrically       ....     2482 

G.  Hermitage  of  Salvatore, 

Gay-Lussac,  Leopold  von  Buch,  and  Humboldt  (1805), 

.    barometrically 1918 

Lord  Minto  (1822),  barometrically    .         .         •         .1969 
Humboldt  (1822),  again  barometrically      .         .         .     1974 

Some  of  my  measurements  have  appeared  in  Monticelli's 
Storia  de^  fenomeni  del  Vesuvio,  avvenuti  negli  anni  1821 
^^—1823,  p.  115,  but  owing  to  liie  correction  of  the  height 
of  the  mercury  in  the  cistern  having  been  omitted,  the 
numbers  are  not  given  with  perfect  exactness.  When  it 
is  remembered  that  the  results  contained  in  the  above  table 
were  obtained  with  barometers  of  very  different  construction, 
at  different  hours  of  the  day,  during  the  prevalence  of  various 
winds,  and  on  the  unequally  heated  declivity  of  a  volcano,  in 
a  locality  where  the  decrease  of  the  atmospheric  temperature 
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difiera  very  considerably  from  Uiut  assumed  in  our  barome- 
trical formulEB,  the  amount  of  eoiTespondence  between  the 
TiriouB  results  will  appear  sufficiently  satisfactory. 

My  measurements  of  1822,  at  the  time  of  the  Congress  of 
Verona,  when  I  accompanied  the  late  King  to  Naples,  wore 
conducted  with  more  care  and  under  more  fcvourable  cireum- 
stances  than  tliose  of  1805.  Differences  of  elevations  are 
moreover  always  preferable  to  absolute  elevations.  These 
difiercnces  show,  that  since  1794,  the  relative  condition 
of  the  margins  of  the  Ilocca  del  Palo  and  of  that  towards 
Bosche  Tre  Case  had  remained  almost  the  same,  I  found,  in 
1805,  for  the  height,  441.  and  in  1822,  nearly  524  feet.  A 
distinguished  geolc^st,  Mr.  Poulett  Scrope,  obtained  473  feet, 
although  his  absolute  heights  for  these  two  margins  of  the 
crater  appear  somewhat  too  low.  So  inconsiderable  a  Tari»- 
tion  in  a  period  of  twenty-eight  years,  and  during  violent 
disturbances  in  the  interior  of  the  mountain,  la  undoubtedly 
a  remarkable  phenomenon. 

The  height  to  which  the  cones  of  scorira  rise  from  the 
bottom  of  the  crater  at  Vesuvius  abo  deserves  special  atten- 
tion. Shuckbui^h  found  in  1776  a  cone  of  this  nature  to  be 
3932  feet  above  the  level  of  the  Mediterranean;  and,  accord- 
ing to  Lord  Minto — a  remarkably  exact  observer — the  eone  of 
Bcoriffi  which  fell  in  on  the  22nd  of  October,  1822,  was  even 
4156  feet  high.  On  both  occasions  therefore  the  enne  of  scorioB 
in  the  crater  exceeded  the  highest  point  of  the  margin  of  the 
crater.  On  comparing  the  measurements  of  Rocca  del  Palo 
from  1773  to  1822,  one  is  almost  involuntarily  led  to  hazard 
the  bold  conjecture  that  the  northern  margin  of  the  crater  has 
been  gradually  upheaved  by  subterranean  forces.  The  cor- 
respondence of  the  three  meaaurcmenla  made  between  177S 
and  1805  is  almost  as  striking  as  in  those  between  1816  and 
1822.  No  doubt  can  be  entertained  as  to  the  height  being 
from  3970  to  4021  feet  during  the  latter  period.  Oi^ht 
less  confidence  to  be  attached  to  the  measurements  mada 
thirty  or  forty  years  previously,  and  which  only  gave  from 
3875  to  3894  feet?  After  a  longer  lapse  of  time  the  ques- 
tion may  be  decided,  as  to  how  much  is  attributable  to 
errors  of  measurement,  and  how  much  to  the  upheaval  of 
the  margin  of  the  crater.  There  is  here  no  accumulation  of 
loose  masses  from  above;  if  therefore  the  solid  trachyti( 
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strata  of  the  Rocca  del  Palo  actually  rise,  we  must  assume 
that  they  are  upheaved  from  below  by  volcanic  forces. 

My  learned  and  indefatigable  friend,  Oltmanns,  has  pub- 
lished the  details  of  all  these  measurements  with  critical 
remarks.*  Would  that  this  work  might  incite  geognosistB 
to  enter  upon  a  series  of  hypsometric  observations,  by  which, 
in  the  course  of  time,  Vesuvius,  which  is,  excepting  Strom- 
boli,  the  most  accessible  of  all  European  volcanos,  may  be 
thoroughly  understood  in  all  periods  of  its  development. 

(2)  p.  371 — '^  Ai  elevations  where  thepresntre  is  less,*' 

Compare  Leopold  von  Buch  on  the  Peak  of  Teneriffe,  in  his 
PhysikaUsche  Besckreibung  der  eanarischen  Inseln^  1825» 
fl.  213,  and  in  the  Ahhandlungen  der  konigl,  Ahademie  zu 
Berlin,  ems  den  J.  1820—21,  s.  99. 

(3)  p.  373-—**  Springs  which  rissfrom  different  depths^' 

Compare  Arago  in  the  Annuaire  du  Bureau  des  lAmgitudes 
pour  1835,  p.  234.  The  increase  of  the  temperatore  is  in  our 
latitudes  1*  Fahr.  for  nearly  every  54  feet.  In  the  Artesian 
boring  at  tlie  New  Salt-works  (Oeynhausen's  Bath)  near 
Minden,  which  is  liie  greatest  known  depth  that  has  be^i 
reached  below  the  surface  of  the  sea,  the  temperature  of  the 
water  at  2231  feet,  is  fully  91**  Fahrenheit,  whilst  the  mean 
upper  temperature  of  the  air  may  be  assumed  at  49°*3  Fahr. 
It  IS  very  remarkable  that,  even  in  the  third  century.  Saint 
Patricius,  bishop  of  Pertusa,  should  have  been  led,  from  the 
thermal  springs  near  Carthage,  to  form  a  very  correct  view 
of  such  an  increase  of  heat.f 

*  See  Abhandl.  der  K&nigL  Ahademie  der  Wiasenschqflen  zu  Berlin, 
Jahr  1822  und  1828,  s.  8—20. 

irAeta  8.  Paincii,  p.  555,  ed.  Bainart;  Cosmos^  voL  i  p.  220, 
(Bohn's  ediUon), 
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The  Syracusans,  like  the  Athenians,  had  their  Poeeile, 
where  representations  of  gods  and  heroes,  the  works  of 
Grecian  and  Italian  art,  adorned  the  richly  decorated  halls 
of  the  Portico.  Incessantly  the  people  streamed  thither ;  the 
young  warrior  to  feast  his  eyes  upon  the  deeds  of  his  fore- 
fathers, the  artist  to  contemplate  the  works  of  the  great 
masters.  Among  the  numerous  paintings  which  the  active 
enterprise  of  the  Syracusans  had  collected  from  the  mother 
country,  there  was  but  one  which  for  fuU  a  century  had  con- 
tinued to  attract  the  attention  of  every  visitor.  Even  when 
the  Olympian  Jupiter,  Cecrops,  the  founder  of  cities,  and 
the  heroic  courage  of  Harmodius  and  Aristogiton,  failed  to 
attract  admirers,  a  dense  crowd  still  pressed  roimd  this  one 
picture.  Whence  this  preference?  Was  the  painting  a 
rescued  work  of  Apelles,  or  did  it  bear  the  impress  of  the 
school  of  Callimachus  ?  No !  although  it  possessed  both  grace 
and  beauty,  yet  neither  in  the  blending  of  the  colours,  nor  in 
the  character  and  style  of  its  composition,  could  it  be  com- 
pared with  many  other  paintings  in  the  Poeeile. 

The  crowd — and  how  numerous  are  the  classes  included  in 
this  denomination — ever  admires  and  wonders  at  what  it  does 
not  understand !  For  more  than  a  century  had  that  painting 
been  publicly  exhibited,  and  yet,  although  Syracuse  contained 
within  its  narrow  limits  more  artistic  genius  than  all  the 

*  A  Portico  m  Athens  containing  a  picture  gallery  painted  chiefly  by 
Polygnotus,  with  the  assistance  of  Micon  and  Panaenus.  Zeno  taught 
his  doctrines  there,  and  was  in  consequence  called  the  Stoic,  from  stoa, 
a  portico,  and  his  school  the  Stoic-school. — Eo. 
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rest  of  sea-girt  Sicily,  the  riddle  of  its  mcauing  still  remained 
unsolved.  It  was  not  eren  tnown  to  what  temple  it  had 
formerly  belonged,  for  it  had  bc-eo  saved  from  a  Btnutded 
vessel,  which  was  only  ctmjectured,  &oro  the  freight  it  carried, 
to  have  come  from  Rhodes. 

The  for^round  of  the  picture  was  occupied  by  a  niimerons 
group  of  youths  and  maidens,  whose  uncovered  limbs,  although 
well  formed,  were  not  cast  in  that  slender  motild  which  wc 
so  much  admire  in  the  statues  of  Praxitelea  and  Alcamenei. 
The  fuller  deTelopmemt  of  their  limbs,  which  bot^  indicatioiu 
of  laborious  exercise. — the  hmnan  cipression  of  pamion  and 
of  care  stamped  on  their  features, — aU  seemed  to  divest  them 
of  a  heavenly  or  God-like  type,  and  to  fix  them  as  creatureii 
of  the  earth.  Their  hair  was  simply  adorned  with  leaves  and 
wild  flowers.  Their  arms  were  extended  towards  each  other 
with  impassioned  longing,  but  their  earnest  and  nummful 
gaze  was  rivetted  on  a  Genius,  who,  mrroondcd  by  a  brilliant 
halo,  hovered  in  the  midst  of  the  group.  On  his  shoulder 
was  a  butterfly,  and  in  his  right  hand  he  held  aloft  a  flaming 
torch.  His  limbs  were  moulded  with  child-like  grace;  his 
eye  radiant  with  celestial  light.  He  looked  imperiously  upon 
the  youths  and  maidens  at  his  feet.  No  other  cbaracteristiR 
traits  could  be  distinguished  in  the  picture.  Some,  however, 
thought  they  could  perceive  at  his  foot  the  letters  f  and  t.  and 
as  antiquarians  were  then  no  lesa  bold  than  they  are  now, 
tbcy  inferred,  though  far  from  happily,  that  the  artist  was 
called  ZenodoruB,  the  name  borne  at  a  later  date  by  the 
modeller  of  the  Cologgus  of  Rhodes. 

"The  Rhodian  Genius,"  for  so  this  mysterious  painting 
was  called,  did  not  however  want  for  interpreters  in  Syra- 
cuse. Virtuosi,  especially  the  younger  of  them,  on  their 
return  from  a  flying  visit  to  Corinth  or  Athens,  would  have 
deemed  ihemselvcs  deficient  in  all  pretensions  to  ccnnoisseur- 
ship,had  they  not  immediately  advanced  some  new  explanation. 
Some  regarded  the  Genius  as  the  personification  of  spiritual 
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Love,  forbiilding  the  enjoym«it  of  sensual  pleasnres;  olheFS 
were  of  opinion  that  the  dominion  of  Reason  orcr  the  Pasfdona 
woB  here  signified.  The  wiser  prcaerred  silence,  and  while 
ttiey  eonjectured  that  the  painting  waa  intended  to  represent 
something  of  a.  sublimer  character,  deHghted  to  linger  in  the 
Poecile  to  admire  the  aimple  compoeition  of  the  group. 

The  question  continued  to  remain  undecided.  Copies  <rf 
the  painting,  with  various  additions,  were  sent  to  Greece,  but 
without  eliciting  any  explanation  respecting  its  origin.  At 
length,  however,  when  at  the  early  rising  of  the  Pleiades  the 
.^IgeanSea  was  again  opened  to  navigation,  ships  from  Rhodes 
entered  the  port  of  Syracuse.  They  contained  a  treasure  of 
statues,  altars,  candelabros,  and  pictures,  which  a  love  of  art 
had  caused  the  Dionysii  to  collect  in  Greece.  Among  the 
paintings  there  was  one  which  was  instantly  recognised  as  the 
ccmponion  to  the  "Rhodian  Genius."  It  was  of  the  same 
size,  and  exhibited  a  similar  tone  of  colourii^,  although  m  a 
better  state  of  presoi'vation. 

The  Genius  stood  as  before  in  the  centre,  but  withosk 
the  butterfly;  his  head  was  drooping,  his  torch  cxtin. 
guifihed  and  reversed.  The  group  of  youths  and  maidens 
thronged  simultaneoudy  around  him  in  mutual  embrace; 
their  looks  were  no  longer  sad  and  submissive,  but  announced, 
a  wild  emanei]uition  Irom  restraint,  and  the  gratification  of  I 
long- nourished  passion.  I 

The  Syracusau  antiquaiies  had  already  begun  to  accommo. 
date  their  former  esplonatious  of  the  "Rhodian  Genius"  to 
the  newly  arrived  jMiinting,  when  the  Tyrant  ordered  it  to 
be  conveyed  to  the  house  of  Epicliarmus.  Thia  philosopher  of 
the  school  of  Pythagoras  dwelt  in  the  remote  part  of  SjTacusa 
called  Tyehe.  He  seldom  visited  the  court  of  the  Dionyaij, 
not  but  that  learned  men  Irom  all  the  Greek  colonies  a»i- 
sembled  there,  but  because  proximity  to  pi-inees  is  apt  to  rob 
the  most  intellectual  of  their  spirit  and  freedom, 
pied  himself  unceasingly  in  studying  the  nature  of  things  and 
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their  forces,  the  origin  of  plaots  and  animals,  and  those 
harmouious  laws  bj  wbicb  the  celestial  bodies  on  a  lurge, 
and  the  snow-flake  and  the  bail-sttHie  od  a  small  scale,  assume 
a  globular  foria.  Decrepid  with  age,  he  caused  himself  to 
be  carried  daily  to  the  Poecile,  and  thence  to  the  harbour  of 
Kosos,  where,  as  he  Gaid,  the  wide  ocean  presented  to  his  eye 
an  image  of  the  Boundless  and  the  Infinite,  which  his  mind 
Btfove  in  vain  to  comprehend,  lie  was  honoured  alike  b}'  the 
lower  classes  and  by  the  tyrant,  but  he  avoided  the  latter, 
while  he  joj'fnll;  cnltirated  and  often  assisted  the  former. 

Epicharmus  lay  weak  and  exhausted  on  bis  couch,  when 
the  newly  arrived  work  of  art  was  brought  to  him  hy  the 
command  of  Dion^-aius.  He  was  furnished  at  the  same  time 
with  a  faithful  copy  of  the  "Bhodian  Genius,''  and  the 
philosopher  now  caused  both  paintings  to  be  placed  before 
him.  Ue  gazed  on  them  loog  and  earae«tly.  then  called 
together  his  scholars,  and  in  aecents  of  emotion  tbns  addrewcd 

"lieraoTe  the  curtain  &om  the  window,  that  1  may  ontx 
more  feed  my  eyes  with  the  sight  of  the  richly  animated  and 
living  earth.  Sixty  years  long  have  1  pondered  on  llut  intrr- 
uaL  springs  of  natore  and  on  the  difibrencea  inherent  in  matter, 
but  it  is  only  this  day  that  the  '  Rhodian  Genius'  has  taught 
me  to  see  clearly  that  which  before  I  had  only  conjieturcd. 
'While  the  difference  of  teies  in  all  living  beings  beneficently 
binds  them  together  in  proliSc  union,  the  crude  mattcm  at 
iuorgaaic  nature  are  impelled  by  like  iMtinctg.  Even  in 
the  darkness  of  chaos,  matter  was  accumulated  or  separated 
according  as  affinity  or  antagonisn  attracted  or  repelled  its 
Tarious  parts.  The  celesiial  fire  follows  the  metals,  the 
magnet,  the  iron ;  amber  when  rubbed  attaches  light  bodies; 
earth  blends  with  earth ;  salt  separates  from  the  waters  of  the 
sea  and  joins  its  like,  while  the  acid  moisture  of  the  iti/pten 
{aTVTmjpia  rypa)  ami  the  fleecy  salt  Trtchilit,  love  the  clay  of 
Mcloa.     Evct^-thiog  in  inanimate  nature  basteTts  to  associate 
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itself  wilb  its  like.  No  earthly  clement  (and  who  will  (kre 
to  clftSB  light  as  such?)  can  therefore  be  found  in  a  pure 
and  virgin  sXate.  Everything  na  soon  as  fonucd  hastens  td 
enter  into  new  combinations,  and  nought,  save  the  disjoining 
art  of  man,  can  present  in  a  separate  state  ingredients  which 
re  would  vainly  seek  in  the  interior  of  the  earth,  or  in  the 
moving  oceans  of  air  and  water.  In  dead  inorganic  matter 
absolute  repose  prevails  as  long  as  the  bonds  of  affini^ 
remain  unaevcrcd,  and  as  long  as  no  third  substance  intrude* 
to  blend  itself  with  the  others;  but  even  after  this  disturbance 
nnfiTiitftd  repose  soon  again  succeeds. 

"  Diiforent,  however,  is  the  blending  of  the  same  substances 
in  animal  and  vegetable  bodies.  Here  vital  force  imperatively 
asserts  ittj  rights,  and,  heedless  of  the  affinity  and  antagonism 
of  the  atoms  asserted  by  Democritus,  unites  substances  which 
in  inanimate  nature  ever  flee  from  each  other,  and  separates 
tiat  which  is  incessantly  striiing  to  unite. 

"  Draw  nearer  to  me,  my  disciples,  and  recognise  in  tke 
'Rhodian  Genius,'  in  the  expression  of  his  yoiithfid  vigour, 
in  the  butterfly  on  his  shoulder,  in  the  commanding  glance 
of  his  eye,  the  symbol  of  vital  force  as  it  animates  every  gcnn 
of  o:^anic  creation.  The  earthly  elements  at  his  feet  are 
striving  to  gratify  their  own  desires  and  to  mingle  with  one 
another.  Imperiously  the  Genius  threatens  them  with  up- 
raised and  high-flaming  torch,  and  compels  them,  regardlees 
of  tlieir  ancient  rights,  to  obey  his  laws. 

"Look  now  on  the  new  work  of  art  which  the  Tyrant  has 
sent  me  to  esplnin;  and  turn  your  eyes  from  the  picture  of 
life  to  the  picture  of  death.  The  buttei-fly  has  soared  up- 
wards, the  extinguished  torch  is  reversed,  and  the  head  of  the 
youth  is  drooping.  The  spirit  has  fled  to  other  spheres, 
and  the  vital  force  is  extinct.  Now  the  youths  and  maidens- 
join  their  hands  in  joyous  accord.  Earthly  matter  again' 
resumes  its  rights.  Released  irom  all  bonds  they  impe- 
tuously follow  tiieir  sexual  instincts,  and  the  day  of  his  deatb 
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is  to  them  a  day  of  nuptials. — Thus  dead  matter,  animated 
by  vital  force,  passes  tlirough  a  countless  series  of  races,  and 
perchance  enshrines  in  the  very  substance  in  which  of  old 
a  miserable  worm  enjoyed  its  brief  existence,  the  divine  spirit 
of  Pythagoras.* 

"Go,  Polycles,  and  teU  the  Tyrant  what  thou  hast  heard! 
And  ye,  my  beloved,  Euryphamos,  Lysis,  and  Scopas,  come 
nearer — ^and  yet  nearer  to  me!  I  feel  that  the  faint  vital 
force  within  me  can  no  longer  retain  in  subjection  the  earthly 
matter,  which  now  reclaims  its  freedom.  Lead  me  once  more 
to  the  Poecile,  and  thence  to  the  wide  sea-shore.  Soon  will 
ye  collect  my  ashes.'* 

*  The  very  same  idea  is  expressed  in  Schiller's  Walk  under  the 
Linden  Trees. — Ed. 
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ILLUSTRATION  AND  NOTE. 

In  the  Prefece  to  the  Second  and  Third  Editions  of  this 
tFork  (See  preliminary  pages  of  this  trnnslation)  I  have 
Blrendy  noticed  the  republication  of  the  preceding  tale,  which 
frbs  first  printed  in  SchilIer*B  Harm  (for  the  year  1795, 
part  5,  ptigcs  90—96).  It  embodiea  the  development  of  a 
physiological  idea  in  a  semi -mythical  garb.  In  the  year 
J  793,  in  the  \ji\:\D.  Aphorisms  from  the  C/iemicat  Physiolngif 
of  Plants,  appended  to  my  Sublerranean  Flora.  I  had  defined 
the  rifal  force  na  the  unknown  cause  which  prevents  the 
elemeutB  from  following  their  original  attractive  forces.  The 
first  of  my  ophoriBms  ran  thus: — 

"Benun  naturam  si  totam  consideres.  magnum  atqiie 
durabilc,  quod  inter  elementa  intcrcedit,  discrimen  perspicies, 
quorum  altera  affinitatum  Itgibus  obtemperantia,  altera,  via- 
culis  eoliitia,  varie  juncta  apparent.  Quod  quidem  discrimcn 
in  elemenlis  ipsis  eorunique  indole  ueutiquom  positum,  quum 
ex  sola  distributions  BiDgulorum  pctendum  esse  vidcatur. 
Materiam  segnem,  brutam,  inanimam  earn  vocamus,  cujns 
Btomina  secundum  leges  chymicoi  affiiiitatis  mixta  sunt. 
Animata  atque  organica  ea  potissimum  corpora  appellanius, 
quic,  licet  in  uovua  mutari  formas  perpetuo  teiulant,  vi  interna 
quadam  contincntur,  quoniinus  priscam  sibique  iusitam  fur- 
mani  relinquant. 

'"Vini  intcmam,  quse  chymicaj  nffinitatis  vincula  resolTit, 
atque  obstat,  quominua  elementa  corporum  IJhere  conjvm- 
ganlur,  vitalem  vocamus.  Itaque  nullum  ccrtiuB  mortis 
criterium  putredine  datur,  qua  primte  partes  vel  stamina 
rerum,  antiquifl  juribus  revocatis,  affinitatum  l^bus  parent. 
Coi-pomm  inanimorum  nulla  putredo  esse  potest."'* 

'  Sae  Aphoriami  ex  dortrina  Physiologice  chemiae  PlarUarum,  in 
Humboldt,  J7ora/Vifter(7en»ismji(errainea,i783,  pp.138— 186.  Tram- 
lotion  ; — "  If  jon  attentively  eonsidcr  the  whole  nature  of  things,  yon 
irUt  discover  a  great  and  pennaneiit  difference  amongst  element!!,  some 
of  which  obeying  the  Uws  of  affinity,  ofheiB  independent,  appear  in 
variong  combinations.  This  differanca  is  by  no  means  inherent  in  the 
elements  themeelves  and  in  their  nature,  bot  seems  to  be  derived  solely 
from  their  particular  dlalribation.  We  call  tlial  matter  inert,  brute,  and 
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These  opiaiona,  againflt  mhicli  the  acute  Vieq  il'Aayr 
has  protested  in  his  2'raite  d'Anatomie,  toL  i.  p.  5,  but  which 
are  etill  entertained  liy  many  eminent  persong  among  mj 
friends.  I  have  placed  in  the  mouth  of  Epicharmna.  Heflcc- 
tion  and  prolonged  etudy  in  the  dejKirtments  of  physiology 
and  chemistry  have  deeply  shuken  my  earlier  belief  in  pe- 
culiar, EO-cullud  vital  forces.  In  the  year  1797,  at  the  ooU' 
elusion  of  my  Vermche  uber  die  ffereizte  MuakaU  unti  A'erven- 
Jaier,  nebsl  VfrmuthuHgen  iiier  den  ehamiuhmt  Pioceas  das 
Lebena  in  dtr  Thier-  wd  PfiammwtU  (vol.  ii.  pp.  430—436), 
I  already  declared  that  I  by  no  meanii  regarded  the  existence 
of  these  peculiar  vital  forces  as  established.  Since  that  period 
1  have  not  npphed  the  temi  peculiar  Jitrcet  to  that  which 
may  possibly  be  produced  only  by  the  combined  action  of 
the  6<-'parate  already  long  known  substances  and  their  material 
forces.  We  may,  however,  deduce  a  more  certain  definition 
of  animate  and  inanimate  substances  fi-om  the  chemical  rela- 
tions of  the  elements,  thnn  can  be  derived  from  the  criteria  of 
Toluntary  movement,  the  circulation  of  fluid  in  solid  part*, 
and  the  inner  appropriation  and  fibrous  arrangement  of  the 
elements.  I  call  that  substance  animate  "whose  volun- 
tarily sepai'ated  ports  change  their  composition  after  ee|mration 
has  taken  place,  the  former  external  relations  stUl  continuing 
the  same."  This  definition  is  merely  the  expression  of  a  fact. 
The  equilibriiun  of  the  elements  is  maintained  in  animate 
matter  by  virtue  of  their  being  parts  of  one  whole.  One 
organ  determines  another,  one  gives  to  another  the  tem- 
peraturc,  the  tone  as  it  were,  in  which  these,  and  no  other 
affinities  operate.  Thus  in  organisation  all  is  reciprocal, 
means  and  end.  The  rapidity  with  which  organic  parts 
change  their  compound  state,  when  separated  from  a  complex 
of  living   organs,   difiers  greatly  aecording  to  the  degree  of 

inaaimate,  the  purticlcB  of  which  are  comblncil  according  to  the  l&ws  of 
chemical  uffinity.  On  the  other  hand,  we  call  (hoBC  Lodics  animate  Mid 
orgaoic,  which,  although  constantly  manifeating  s  tendeooy  to  assume 
new  forme,  are  restrained  by  some  internal  force  from  relinqui^ing 
that  originally  assigned  them.  That  iatemal  force,  which  diusulies  the 
bonds  of  cheniical  nfflnity,  uid  prevents  the  elements  of  bodies  from 
freely  uniting,  we  call  vilal.  Accordingly,  the  moat  certain  criterion 
of  death  is  putrescence,  by  which  the  hist  parts,  or  atemina  of  things, 
resume  their  pristine  state,  and  obey  the  lairs  of  affinity.  In  inaniiuate 
bodies  there  can  be  no  patrescence." 
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their  dependence,  and  the  nature  of  the  compone&t  materials. 
The  blood  of  animals,  which  is  varioualj'  modiAed  in  the 
different  dosses,  undergoes  a  change  earlier  than  the  juicea  of 
plants,  fungi  generally  decompose  more  rapidly  than  the 
leaves  of  trees ;  and  muHclc  more  readily  than  the  cutis. 

Bone,  the  elementary  structure  of  which  has  only  been 
understood  of  late  years,  tbe  hair  of  onimala,  the  ligneous 
part  of  vegetable  subatanecs,  the  eholls  or  husks  of  fruit, 
and  the  feathery  calix  {pappus)  of  plants,  are  not  inoi^anio 
and  devoid  of  life;  but  approximate,  even  in  life,  to  the 
condition  which  they  manifest  after  their  seporation  from 
the  rest  of  the  organism.  The  higher  the  degi-ee  of  vitality 
or  irritability  of  an  animate  substance,  the  more  striking 
or  rapid  will  be  the  change  in  its  compomid  state  after 
separation.  "The  aggregate  of  the  celb  is  an  organism,  and 
the  organism  livei  as  long  as  its  parts  continue  actively  sub- 
aerrieut  to  the  whole.  Considered  antithetically  to  inanimate 
nature,  the  organism  appears  to  be  self-determining."*  The 
difficulty  of  satistactorily  referring  the  vital  phenomena  of 
organism  to  physical  and  chemical  laws,  depends  chiefly  (and 
almost  in  the  same  manner  as  the  prediction  of  meteorological 
processes  in  the  atmosphere)  on  the  complication  of  the 
phenomena,  and  on  the  great  number  of  the  simultaneously 
acting  forces,  as  well  as  the  conditions  of  their  activity. 

I  have  &ithfully  adhered  in  the  Cosmos  to  the  same  mode 
of  representing  and  considering  the  so-called  fital  forces, 
and  affinities,!  ^^  formative  impulse  and  the  principle  of 
organising  activity.  I  there  wrote  as  follows :J  "The  mythical 
ideas  long  entertained  of  the  imponderable  substances,  and 
vital  forces,  peculiar  to  each  mode  of  organization,  have  com- 
plicated our  views  generally,  and  shed  an  uncertain  light  on 
the  path  we  ought  to  pursue. 
L  "The  moat  various  forms  of  intuition  have  thus,  age  after 

I  age,   aided  in  augmenting  the   prodigious  mass  of  eutpuical 

I  knowledge,   which  in   our  own  day  has  been  enlarged  with 

I  ever-increasing  rapidity.      The  investigating  spirit  of  man 

I  t 
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strives,  from  time  to  limo,  with  varying  succeaa,  to  break 
through  those  ancient  forms  and  symbols  iavented  to 
subject  rebellious  matter  to  rules  of  mechanical  construe- 
Further  in  the  same  work,*  I  have  said,  "It  must,  how- 
ever, be  remembered,  that  the  inorganic  crust  of  the  eaith 
contains  within  it  the  same  elements  that  enter  into  the 
structure  of  animal  and  vegetable  organs,  A  physical  cosmo- 
graphy would  therefore  be  incomplete,  if  it  were  to  omit  a 
consideration  of  these  forces,  and  of  the  substances  which 
enter  into  solid  and  fluid  combinationg  in  organic  tissues,  under 
conditions  which,  from  oiir  ignorance  of  their  actual  natm*, 
we  designate  by  the  vague  term  of  vital  forces,  and  group 
into  various  systems,  in  accordance  with  more  or  less  per- 
fectly conceived  analogies,  "f 
*  Vol.  i.  p.  34S.  (Bohn's  Edition.) 

'I'  Compare  aleo  the  critique  oa  the  acceptation  of  special  vital  forces 
in  Schloiden'B  Botanik  ala  induelivt  Wiaieniduijl,  pat  i.  pp.  60,  and 
the  lately  published  and  admirable  trcatiae  of  Emil  da  BoiH-Rcjmoud, 
UnUrmelaingen  aier  Oiierieche  Elektricii&t,  vol,  1.  pp.  zxiiv' — 1. 
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PLATEAU,   OR  TABLE-LAND, 

CAXAMAROA, 

THE   ANCIENT   CAPITAL   OF   TUB   INCA   ATAHUALLPA,*'] 

FIBST  VIEW  OF  THE  PACIFIC  OCEAN, 
I'rom  the  Ridtje  of  the  Andes. 


After  having  sojourned  for  &  whole  year  on  the  ridge  of  the 
Andes,  or  Antis,  (1),  between  4°  north  and  4°  south  latitude, 
amidst  the  table-lands  of  New  Granada,  Pastes,  and  Quito,  and 
consequently  at  an  elevation  varying  between  8500  and  13,000 
feet  above  the  level  of  the  sea,  it  is  delightful  to  descend  gradu- 
ally through  the  more  genial  climate  of  the  Cinchona  or  Quina 
Woods  of  Loxa.  into  the  plains  of  the  Upper  Amazon.  There 
an  unknown  world  unfolds  itself,  rich  in  magnificent  vegetation. 
The  little  town  of  Losa  has  given  its  name  to  the  most  effi. 
cacious  of  all  fever  barks, — the  Quina,  or  the  Cascarilla  fina 
de  Loxa.  This  bark  is  the  precious  produce  of  the  tre%. 
which  we  have  botanically  described  as  the  Cinchona  Conda-ij 
minea;  but  which,  (from  the  erroneous  supposition  that  all  the 
Cinchona  known  in  commerce  was  obtained  from  one  and  thO' 
same  tree,)  had  previously  been  called  Cinchona  officinalis. 
The  fever  bark  first  became  known,  in  Europe,  about  the 
middle  of  the  seventeenth  century.  Sebastian  Badus  affijrms, 
that  it  was  brought  to  Alcala  de  Ifenarcs  in  the  year  1633j 
but  according  to  other  aceoimts,  it  was  brought  to  Madrid  in 
1640,  when  the  Countess  de  Chinchon  (2),  the  wife  of  the  Peru- 
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vian  Viceroy,  anived  irom  Lima,  (where  she  had.  been  cured 
of  an  intermittent  fcvei',)  accompanied  by  her  physiciun,  Juan 
del  Vego,  The  finetit  kind  of  Cinchona  ia  obtained  at  the 
distance  of  from  eight  to  twelve  miles  Bouthword  of  the  town 
uf  Loxa,  amuDg  the  laounlaiiis  of  Uiituginga,  Villouaco,  and 
liumisitana.  The  trees  wluch  yield  this  bark  grow  on  mica 
&late  and  gneibe,  at  the  moderate  elevations  of  5755  and 
76T3  feet  above  the  level  of  the  sea,  nearly  correaponding, 
respectively,  with  the  heights  of  the  Hospital  on  the  Grinisel, 
and  the  Pass  of  the  Great  St.  Beruiu'd.  The  Cinchona  Woods 
in  these  parts  a>'e  bounded  by  the  little  rivulets  Zamura  and 
Caehyoeu. 

The  tree  is  felled  in  its  first  flowering  season,  or  about  Oua 
fourth  or  seventh  year  of  its  growth,  according  as  it  may  have 
been  reared  ti'om  a  strong  stioot  or  from  seed.  At  the  time 
of  my  journey  in  Peru  we  learned,  with  surprise,  that  the 
quantity  of  the  Cinchona  Condaminea  aunually  obtained  at 
Loica  by  the  Cuficai'illa  gatkerers,  or  Quina  hunters  {Cmca- 
rilleroi  and  C'agadores  dc  Qaifia),  amouuted  only  to  1 10  hun^ 
drcd  weight.  A-t  that  time  none  of  th't  valuable  product 
fouud  its  way  into  commierce;  all  thai  was  obtained  was  ^p: 
ped  at  Payta,  a  port  of  the  Pacific,  and  conveyed  round  Cape 
Horn  to  Cadiz,  for  die  use  of  the  Spani^  Coujt.  Toprocuie 
the  snuU  supply  of  11,000  Spauisli  pouuda,  no  less  than  800  oi 
000  Cinchona  trees  were  cut  down  every  year.  The  older  and 
thicker  stems  a^e  becoming  more  and  more  scorue;  but,  such 
is  the  luxvu'iance  of  growth,  that  tlie  younger  trees,  which  uoiy 
supply  the  demand,  though  measuring  only  six  inches  in. 
diametra-,  frequently  attain  the  height  of  fi-om  53  to  6i  feet. 
This  beautiful  tree,  which  is  adorned  with  leaves  five  incheg 
long  and  tw^o  broad,  secm^,  when  growing  in  the  thick  woodSj 
as  if  striving  to  rise  above  its  neighbomii.  The  upper  branches 
spread  out,  and  when  agitated  by  the  wind  the  leaves  liaiV;e 
a  pecuhar  I'eddish  colour  and  glistening  appeai'ancc  which  ig 
distinguishable  at  a  great  distance.    The  mean  tempeiatuvo  of 
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the  woods  of  the  Cinchona  Condominea  varies  between  60*  "' 
and  66°  Fahrenheit;  that  ie  to  say,  about  the  mean  annual 
temperature  of  Florence  and  the  Island  of  Madeira:  but  the 
extremea  of  heat  and  cold  experienced  at  those  points  of  the 
temperate  zone,  are  never  felt  in  the  vicinity  of  Losa.  How- 
ever, comparisona  between  climates  in  very  different  degrees 
of  latitude,  and  the  climate  of  the  table-lands  of  the  tropical 
zone,  must,  from  their  very  nature,  be  unsatisfactory. 

Descending  from  the  mountain  node  of  Losa,  south-south- 
east, into  the  hot  valley  of  the  Amazon  River,  the  traveller 
passes  over  the  Paramos  of  Chulucanas,  Guamaui,  and  Yamoca. 
These  Paramos  are  the  moimtainoua  deserts,  which  have  been 
mentioned  in  another  portion  of  the  prescut  work ;  and  which, 
in  the  southern  parts  of  the  Andes,  are  known  by  the  name  of 
Puna,  a  word  belonging  to  the  Quichua  language.  In  most 
places,  their  elevation  is  about  10,125  feet.  They  are  stormy, 
frequently  enveloped  for  several  successive  days  in  thick 
fogs,  or  visited  by  terrific  hail-stonns;  the  hail-stones  being 
not  only  of  different  forms,  generally  much  flattened  by  rota- 
tion, but  also  run  together  into  thin  floating  plates  of  ice 
called  papa-cara,  which  cut  the  face  and  hands  in  their  fall. 
During  this  meteoric  process,  I  have  sometimes  known  the 
thermometer  to  sink  to  48°  and  even  43"  Fahrenheit,  and  the 
electric  tension  of  the  atmosphere,  measured  by  the  voltaic 
electrometer,  has  changed,  in  (he  space  of  a  few  minutes, 
from  positive  to  negative.  "When  the  temperature  is  below 
43°  Fahrenheit,  snow  falls  in  large  flakes,  scattered  widely 
apart ;  but  it  disappears  after  the  lapse  of  a  few  hours.  The 
short  thin  branches  of  the  small  leaved  myrtle-like  shrubs,  the 
large  size  and  luxuriance  of  the  blossoms,  and  the  perpetual 
freshness  caused  by  the  absorption  of  the  moist  atmosphere — 
all  impart  a  peculiar  aspect  and  eharacter  to  the  treeless 
vegetation  of  the  Paramos.  No  zone  of  Alpine  vegetation, 
whether  in  temperate  or  cold  climates,  can  be  compared  with 
that  of  the  Paramos  in  the  tropical  Andes. 
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The  solemn  impreEsion  which  is  felt  on  beholding  the 
deeei'ts  of  the  Cordilleras,  ia  increased  in  a  remarkable  and 
unexpected  manner,  by  the  eitcunistancc  that  in  these  veiy 
regions  there  still  exist  wonderful  remains  of  tlie  great  road 
of  the  Incas,  that  stupendous  work  by  means  of  which,  com- 
munication was  maintained  among  all  the  pTovinces  of  the 
empire  along  an  extent  of  upwards  of  1000  geographical 
miles.  On  the  sides  of  this  toad",  and  nearly  at  equal 
distances  apart,  there  are  small  houses,  biiilt  of  well-cut  free- 
stone. ITiese  buildings,  which  answered  the  puipose  of  sta- 
tions, or  caravsnseries,  arc  called  Tamhos,  and  also  luca- 
Pilca,  (from  Pircca,  the  Wall).  Some  are  surrounded  by  a. 
sort  of  fortification;  others  were  destined  for  baths,  and  had 
arrangemcnta  for  the  conveyance  of  warm  water :  the  larger 
ones  were  intended  exclusively  for  the  family  of  the  sovereign. 
At  the  foot  of  the  volcano  Cotopaxi,  near  Callo,  I  had  pre- 
viously seen  buildings  of  the  same  kind  in  a  good  state  of  pre- 
servation. These  I  accurately  measured,  and  made  drawings 
from  them,  Pedi-o  de  Cic5a,  who  wrote  in  the  sixteenth  cen- 
tury, calls  these  structures  Aposentos  de  Mulalo  (3).  The  pass 
of  the  Andes,  lying  between  Alausi  and  Loxa,  called  the 
Paramo  del  Assuay,  a  much  frequented  route  across  the  Ladera 
de  Cadlud,  is  at  the  elevation  of  15,&26  feet  above  the 
level  of  the  sea,  and  consequently  almost  at  the  height  of  Mont 
Blanc.  As  wc  were  proceeding  through  this  pass,  we  expe- 
rienced considerable  difficulty  in  guiding  our  heavily  laden 
mules  over  the  marshy  ground  on  the  level  height  of  the 
PuUul;  but  whilstwejourneycdonwardfor  the  distance  of  about 
four  miles,  our  eyes  were  continually  rivetted  on  the  grand 
remains  of  the  Inca  Eoad,  upwards  of  20  feet  in  breadth.  This 
road  had  a  deep  under- structure,  and  was  paved  with  well- 
hei>n  blocks  of  black  trap  porphyry.  None  of  the 
roads  which  I  have  seen  iu  Italy,  in  the  south  of  Fi 
in  Spain,  appeared  to  me  more  imposing  than  this 
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the  ancieBt  PtTUvianH;  aad  the  Inca  road  ia  the  more  extra-  ^ 
ordinary,  since,  according  to  mv  barometrical  calculations,  it 
is  situated  at  an  elevation  of  13,258  feet  above  the  level 
of  tlje  sea,  a  height  exceeding  that  of  the  euraniit  of  the 
Peak  of  TeneriiRs  by  upwards  of  1000  feot.  At  an  equal 
elevation,  are  the  ruins  said  to  be  those  of  the  palace  of 
the  Inca  Tupac  Yupnaqui,  and  known  by  the  name  of  the 
Paredouee  del  luca,  situated  on  tlie  Assuay.  From  these 
ruins  the  Inca  road,  running  ttouthward  In  the  directioa 
of  Cuenca,  leads  to  the  smal!  but  well-pi^eserved  fortress  of 
the  Cunar  (4),  probably  belonging  to  the  Bame  period,  viz. : 
tlie  reign  of  Tupac  Yupanqui,  or  that  of  his  warlike  eon 
Hunyna  Capac. 

We  Biiw  still  grander  remains  of  the  ancient  Peruvian 
Inca  road,  on  our  way  between  Loxa  and  the  Amazon,  near 
the  baths  of  the  lueas  on  the  Paramo  of  Chuluoanas.  not  far 
from  Guaneabnmba.  and  also  in  the  vicinity  of  Ingatambo, 
near  Pomahuaca.  The  ruins  at  the  latter  place  are  situated 
so  low,  that  I  found  the  difference  of  level  between  the  Inoa 
road  at  Pomahuaca,  and  that  in  the  Paramo  del  A&suay,  to  be 
upwards  of  9700  feet.  The  distance  in  a  direct  line,  as  deter- 
mined by  astronomical  latitudes,  is  precisely  184  miles; 
and  the  ascent  of  the  road  is  about  3730  feet  gi-eater  than 
the  elevation  of  the  Pass  of  Mont  Cenis,  above  the  Lake  of 
Como.  Tliere  are  two  great  causeways,  paved  with  flat 
atones,  and  in  some  places  covered  with  cemented  gravel  (5), 
on  Macadam's  plan.  One  of  these  lines  of  road  nms  through 
the  broad  and  barren  plain  lying  between  the  sea-coast  and 
the  chain  of  the  Andes,  whilst  the  other  passes  along  the 
ridge  of  the  Coi'dillerna.  Stones,  mnrkitig  the  distances  at 
equal  intcmils.  are  frequently  seen.  The  rivulets  and  ravines 
crossed  l^  bridges  of  three  kinds ;  some  being  of 
some  of  wood,  and  others  of  rope.  These  bridges 
called  by  the  Peruvians,  Puenles  de  Hamaca,  or  Puent«B 
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dc  Maroma.  There  were  also  aqueducts  for  conveying  wuter 
to  the  Tnmbns  aiid  fortresses.  Botli  lines  of  road  were 
directed  to  Cuzco,  the  central  point  and  capital  of  tlio 
great  Pemvian  empire,  situated  in  13°  31'  south  lat.,  and 
according  to  Pentland's  Map  of  Bolivia,  at  the  elevation  of 
11,378  feet  above  the  level  of  the  si-a.  As  the  Peruvians 
Lad  no  wheeled  carriages,  these  roads  were  constructed 
for  the  march  of  troops,  for  ihe  conveyance  of  burthene 
borne  by  men,  and  for  flocks  of  lightly  laden  Lamas;  CODse- 
qucntlj',  long  flights  of  steps  (B),  with  resting-pIaoeB,  were 
formed  at  intervals  in  the  steep  parts  of  tbc  mountains. 
Francisco  I'izarro  and  Diego  Almagro,  in  their  expeditions  to 
remote  parts  of  the  country,  availed  themselves  with  mucll 
advantage  of  the  military  roads  of  the  Incas;  but  the  steps 
just  mentioned  were  formidable  impediments  in  the  way  of 
the  Spanish  cavalry,  especially  as  in  the  early  period  of  the 
Conquista,  tbc  Spaniards  rode  horses  only,  and  did  not  make 
«8e  of  the  sure-footed  mule,  whicli,  in  mountainous  precipices, 
Bcenas  to  reflect  on  every  step  he  takes.  It  was  only  at 
a   later  period   that   the    Spanish    troops   were   mounted   oa 

Sarmiento,  who  saw  the  Inca  roads  whilst  they  were  in  a 
pcifect  state  of  preservation,  mentions  them  iu  a  Relacion 
which  he  wrote,  and  which  long  lay  buried  in  tbe  Library  of 
theEscurial.  "IIow,"  heasks,  "  could  a  people,  unacquainted 
with  the  use  of  iron,  have  constructed  such  great  and  magni- 
ficent roads,  {caminos  tan  gra/ulei,  y  Ian  sfiffrvios),  and  in 
regions  so  elevated  as  tbc  countries  between  Cuico  aud  Quito, 
and  between  Cuzco  and  the  coast  of  Chili?"  •■'I'be  Emperor 
Charles,"'  be  adds,  "  with  all  his  power,  could  not  have  accom- 
plished even  a  part  of  what  was  done  by  tlie  well-directed 
Government  of  tbe  Incas,  and  the  obedient  race  of  people 
under  its  mle."  llcmando  Pizarro,  the  most  educated  of 
the  three  brodicrs,  who  expiated  bis  misdeeds  by  twenty 
years  of  captivity  in  Medina  del  Campo,  and  who  died  &t 
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100  years  of  age,  intheodourof  Banctity  (en  olorde  Santidad), 
observes,  alluding  to  the  Inca  roods:  " ITiroughout  the  whole 
of  C1iriBteD(lom,  no  such  roads  arc  to  be  seen  as  those  which 
we  here  admire."  Cuzco  and  Quito,  the  two  principal  capi- 
tals (if  the  liicas,  are  situated  in  a  direct  line  south-south- 
east, north- north-west  in  reference  the  one  to  the  other. 
Their  distance  apart,  without  calculating  the  many  wiudings 
of  the  road,  is  1000  miles;  including  the  windings  of  the 
road,  the  distance  is  stated  by  Garciloso  de  la  Vega,  and 
other  Conquistadores,  to  be  "500  Spanish  leguas."  Not- 
withstanding this  vast  distance,  we  are  informed,  on  the 
nu  questionable  testimony  of  the  Licentiate  Polo  de  Oode- 
gardo.  that  Iluayna  Capac,  whose  Hither  conquered  Quito, 
cansed  certain  materials  to  be  conveyed  thither  from  Cuzeo, 
for  the  erection  of  the  royal  buDdings,  (the  Inea  dwellings). 
In  Quito,  I  found  this  tradition  still  current  among  the 
natives. 

When,  in  tJie  form  of  the  earth,  nature  preaeata  to  man 
formidable  difGculties  to  contend  against,  those  very  diffi- 
culties serve  to  stimulate  the  enci^  and  courage  of  enter- 
prizing  mces  of  people.  Under  the  despotic  eentralizing 
system  of  the  Inca  Government,  security  and  rapidity  of 
coRimunication,  especially  in  i-elation  to  the  movement  of 
troops,  were  matters  of  urgent  state  necessity.  Henee  the 
construction  of  great  I'oads,  and  the  establishment  of  very 
excellent  postal  arrangements  by  the  Peruvians.  Among 
nations  in  the  most  vaiious  degrees  of  civilization,  national 
energy  is  frequently  observed  to  manifest  itself,  as  it  were  by 
preference,  in  some  special  direction;  but  the  advancement 
consequent  on  this  sort  of  partial  exertion,  however  strikingly 
exhibited,  by  no  means  affords  a  criterion  of  the  general  culti- 
vation of  a  people.  Egyptians,  Greeks  (7),  EtruscanB,  and 
Komans,  Giinese,  Japanese,  and  Indians,  present  eitamples  of 
these  contrasts.  It  would  be  difficult  to  determine,  what 
space  of  time  may  have  been  occupied  in  the  execution  of  the 


Peruvian  roiida.  Tbose  great  works,  in  the  iiortbern  part  of 
the  Inca  Empire,  on  the  table-hind  of  Quito,  must  certainly 
have  been  eomplet*d  in  less  than  thirty  or  thirty-five  years; 
that  is  to  sav,  in  the  short  interval  between  the  defeat  of  the 
Ruler  of  Quito,  and  the  death  of  the  Inea  Huayna  Capac.  With 
respect  to  the  aouthem,  or  those  specially  styled  the  Peruvian 
roads,  the  period  of  their  formation  ia  involved  in  complete 
obscurity. 

The  date  of  the  mysterious  appearance  of  Mnnco  Capac  is 
usually  fised  400  years  prior  to  the  arrival  of  Francisco 
Pizarro,  (who  landed  on  the  Island  of  Puna  in  the  year 
1 532),  consequently,  about  the  middle  of  the  twelfth  century, 
and  full  200  years  before  the  foundation  of  the  city  of  Mexico 
(Tenochtitlan) ;  but  instead  of  400  years,  some  Spanish 
■writers  ^represent  the  interval  between  Manco  Capac  and 
Pizarro  to  have  been  500,  or  even  550  years.  However  the 
history  of  the  Peruvian  empire  records  only  thirteen  reign- 
ing princes  of  the  Inca  dynasty,  which,  as  Prcscott  justly 
observes,  ia  not  a  number  sufficient  to  fill  up  so  long  a 
period  as  550,  or  even  400  years.  Quezalcoatl,  Eotchia, 
and  Maneo  Capac,  are  the  three  mythical  beings,  with  whom 
are  connected  the  earliest  traces  of  cultivation  among  the 
Aztecs,  the  Muyscas,  (properly  Chibchas),  and  the  PeruvianB. 
Quezalcoatl,  who  is  described  as  bearded  and  clothed  in 
black,  was  High  Priest  of  Tula,  and  afterwards  a  penitent, 
dwelling  on  a  mountain  near  Tlaxapuchicalco.  He  is  repre- 
sented as  having  come  from  the  coast  of  Panuco;  and, 
therefore,  from  the  eastern  part  of  Anahuac,  on  the  Mexican 
table-land.  Botchia,  or  rather  the  bearded,  long.robcd  Nem- 
terequeteba  (8),  (literally  messenger  of  God,  a  Buddha  of 
the  Muyscas),  came  from  the  graasy  steppes  eastward  of 
the  Andes  chain,  to  the  table-hinds  of  Bc^t&.  Before  the 
time  of  Manco  Capac,  some  degree  of  civilization  already 
existed  on  the  pictureaque  shores  of  the  Lake  of  Titicaco. 
The  fortress  of  Cuzco,  on  the  hill  of  Sacsohuoman,  was  built 


on  the  model  of  the  more  anck-nt  structures  of  Tluhuanaco. 
In  like  manner,  the  Asteca  imitated  tlie  pyramidal  buildings 
of  the  ToltccB,  and  the  latter  copied  those  of  the  Olmecs 
(Hulmeca);  and  thus,  by  degrees,  we  arrive  at  historic  ground 
in  Mejcico  as  early  aa  the  sisth  century  of  the  Christian 
ere.  According  to  Siguen^a,  the  Tultccic  Step  Pyramid  of 
Cholula.  was  copied  fi-om  the  ilulmccio  Step  PjTamid  of 
Teotihuaean.  Tlius,  through  every  stage  of  civiliKation,  we 
pass  into  an  earlier  one,  and  as  human  intelligence  was  not 
aroused  simultaneously  in  both  continents,  yo  find  that  in 
every  nation  tlie  imaginative  domain  of  mythology  imme- 
diately preceded  the  period  of  historical  knowledge. 

The  early  Spanish  Conquistodorcs  were  filled  with  admiration. 
on  first  beholding  the  roods  and  aqueducts  of  the  Peruviana ; 
yet  not  only  did  they  n<^lect  the  prcsen'ation  of  those  gi-eat 
works,  but  thoy  even  wantonly  destroyed  them.  As  a  natural 
consequence  of  the  destruction  of  the  aqueducts,  the  soil 
*os  rendered  unfertile  by  the  want  of  irrigation.  Never- 
tlielcss,  those  works,  as  well  as  the  roads,  were  demolished 
ibr  the  sake  of  obtainiug  stones  ready  hewn  for  the  erection 
of  new  buildings;  and  the  traces  of  this  devastation  ore  more 
observable  near  the  sea-coast,  than  on  the  ridges  of  the  Andes, 
or  in  the  deeply  cleft  valleys  with  which  that  mountain-chain 
is  intersected.  During  our  long  day's  journey  from  the 
syenitic  rocks  of  Znulac  to  the  valley  of  Son  Felipe,  (rich  in 
fossil  remains  and  situated  at  the  foot  of  the  icy  Paramo  of 
Yamoca),  we  had  no  leas  than  twenty-seven  times  to  ford 
the  Rio  de  Guancabamba,  which  falls  into  the  Amazon. 
We  were  compelled  to  do  this  on  account  of  the  numerous 
sinuosities  of  the  stream,  whilst  ou  the  brow  of  a  steep  preci- 
pice near  us,  we  had  continually  within  our  sight  the  vestiges 
of  the  rectilinear  Inca  road,  with  its  Tambos.  The  little 
mountain  stream,  the  Itio  de  Guancabamba,  is  not  more  than 
from  120  to  150  feet  broad;  yet  so  strong  is  the  current, 
that  our  heavily  laden  mules  were  in  continual  danger  of 


r  of  ji 


being  swept  away  by  it.  The  mules  carried  onr  manuscripta, 
our  dried  plants,  &nd  all  the  other  objects  which  we  had  been 
ft  whole  year  engaged  in  collecting;  therefore,  every  time 
that  we  crossed  the  stream,  we  stood  on  one  of  the  banks  in  a 
State  of  anxious  suspense  until  the  long  train  of  our  beasts  of 
burthen,  eighteen  or  twenty  in  number,  were  fairly  out  of 

This  same  Rio  do  Guancabnniha,  wliicli  in  the  lower  part  of 
its  course  has  many  &lls,  is  the  channel  for  a  curious  mode  of 
conveying  correspondence  from  the  coast  of  the  Pacific.  For 
the  expeditious  transmission  of  the  few  letters  that  are  sent 
from  Truxillo  to  the  province  of  Jaen  de  Brneamoros,  they 
are  despatched  by  a  swimming  courier,  or,  as  he  is  called  by 
the  people  of  the  country,  "  el  correo  que  nada."  This  courier, 
who  is  usually  a  young  Indian,  swims  in  two  days  from 
Pomahuaca  to  Tomepcnda;  first  proceeding  by  the  Rio  de 
Chamaya,  (the  name  given  to  the  lower  part  of  the  Rio  de 
Guancnbaraba}  and  then  by  the  Amazon  riTcr.  Tho  few 
letters  of  which  he  is  the  bearer,  he  carcfiiUy  wraps  in  a 
large  cotton  handkerchief,  which  he  rolls  round  his  head  in 
the  form  of  a  turban.  On  arriving  at  those  ports  of  the 
rivers  in  which  there  are  fidls  or  rapids,  he  lands,  and  goes  by 
ft  circuitous  route  through  the  woods.  "When  wearied  by 
long- continued  swimming,  he  rests  by  throwing  one  arm  on 
a  plank  of  a  light  kind  of  wood  of  the  family  of  the  Bombaceee, 
called  by  the  Peruvians  C'eiba,  or  Palo  de  balsa.  Sometimes 
the  swimming  courier  takes  with  him  a  friend  to  bear  him 
com[iany.  Neither  ti'oubles  himself  about  provisions,  as  they 
are  ahvays  sure  of  a  hospitable  reception  in  the  huts  which 
ci-e  HHrrounded  by  abundant  fruit-trees  in  the  beautiful  Iluer- 
tas  of  Pucara  and  Cavico. 

Fortunately,  the  river  is  free  from  crocodiles,  which  are  first 
met  with  in  the  upper  course  of  the  Amazon,  below  the 
cataract  of  Mayasi;  for  the  slothful  animal  prefers  to  live 
in  the  more  tranquil  waters.     According  to  my  calculRtioii, 
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the  Rio  de  Cliamaya  has  a  faU  (9)  of  1778  feet,  iu  the 
short  distance  of  52  geographical  miles;  that  is  to  say, 
measuring  from  the  Ford  {Paso)  de  Puoara,  to  the  point 
where  the  Chainaya  diaciuhogHcs  in  the  river  Amazon,  below 
the  village  of  Choros.  The  Governor  of  the  province  Jacn 
de  Bracamoros  assured  me,  that  letters  sent  by  the  singular 
water  post  conveyance  just  mentioned,  are  seldom  either 
wetted  or  lost.  After  my  letura  from  Mexico,  I  myself 
received,  when  iu  Paris,  letters  from  Tomependa,  wliieh  had 
been  transmitted  in  this  manner.  Many  of  the  wild  Indian 
tribes,  who  dwell  on  the  shores  of  the  Upper  Amazon,  per- 
form their  journeys  in  a  aimilar  maimer;  swimming  sociably 
down  the  stream  in  parties.  On  one  occasion,  I  saw  the 
heads  of  thirty  or  forty  individuals,  men,  women,  and  chil- 
dren, of  the  tribe  of  the  Xibaros.  as  they  floated  down  the 
Btream  on  their  way  to  Tomependa.  The  Correo  que  jtada 
returns  by  land,  taking  the  difficult  route  of  the  Paramo 
del  Paredon. 

Oa  approaching  the  hot  climate  c 
zon,  the  aspect  of  beautiful  and  oci 
vegetation  delights  the  eye.  Not  evi 
nor  on  the  warm  coasts  of  Cumaaa  a 
held  finer  orange-treos  than  those  which  we  met  with  in  the 
Uuertas  do  Pueara.  They  consisted  chiefly  of  the  sweet 
orange-tree  (CiVrus  ouranduM,  Risso);  the  bitter  orange- tree 
(Citrus  vulgaris,  Risso)  was  less  numerous.  These  trees, 
laden  with  their  golden  fruit  in  thousands,  attain  there  a  height 
of  between  60  and  70  feet;  and  their  branches,  instead  of  grow- 
ing in  such  a  way  as  to  give  the  trees  rounded  tops  or  crowns, 
shoot  straight  up  like  those  of  the  laurel.  Near  the  ford  of 
Cavieo  a  very  unexpected  sight  surprised  na.  We  saw  a 
grove  of  small  trees,  about  18  or  19  feet  high,  the  leaves 
of  which,  instead  of  being  green,  appeared  to  be  of  a  rose 
colour.  Tliia  proved  to  be  a  new  species  of  BougainWUiea,  a 
genus  first  determined  by  Jussieu  the  elder,  from  a  Brazilisn 
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specimen  in  Commereon's  Herbarium.  But  on  a  nearer  ap. 
proach  we  found  that  these  trees  were  really  without  leaves, 
properly  so  called,  and  that  what,  fi'om  a  distant  view,  we 
had  mistaken  for  leaves,  were  bright  I'osc-eoloured  bracts. 
Owing  to  the  purity  and  freshness  of  the  colour,  the  effect  wa» 
totally  different  from  that  of  the  hue  which  so  pleasingly  clothes 
many  of  our  forest-trees  in  autumn.  The  Khopala  ferruginea, 
a  species  of  the  South  African  family  of  the  ProteaceKj  has 
found  its  way  hither,  having  descended  &um  the  cool  heights 
of  the  Paramo  de  Yamoca  into  the  warm  plains  of  the  Cha- 
maya.  We  likewise  frequently  saw  here  the  beautifully  pia- 
nated  PorKeria  hygrometrica,  one  of  the  ZygophylleoB,  whichr 
by  the  closing  of  its  leaves,  indicates  change  of  weather,  gene- 
rally the  approach  of  rain.  This  plant  is  more  certain  in  its 
tokens  than  any  of  the  MimoaaceEE,  und  it  very  rarely  deceived 


At  Chamaya  we  found  rafts  {halaai)  in  readiness  to  convey  us 
to  Tomepeada,  where  we  wished  to  determine  tie  difference  of 
longitude  between  Quito  and  the  mouth  of  the  Chiuchipe;  a 
point  of  some  importance  to  the"  geography  of  South  America 
on  account  of  an  old  observation  of  La  Condamine  (10).  We- 
slept  as  usual  in  the  open  air,  and  our  restiug-place  was  on. 
the  sandy  shore  called  the  Playa  de  Guayanchi,  at  the  conflu- 
ence of  the  llio  de  Chamaya  and  the  Amazon.  Next  morning 
we  proceeded  down  the  latter  river  as  far  as  the  Cataract 
and  the  Narrows,  or  the  Pongo  of  Uentema.  Pongo,  the 
name  given  to  River  Narrows  by  the  natives,  is  a  cor- 
ruption of  the  word  Puneu,  which,  in  the  Quichua  language, 
signifies  a  door  or  gate.  In  the  Pongo  de  Rentema  huge 
masses  of  rock  consisting  of  coarse-grained  sandstone  (conglo- 
merate), rise  up  like  towers  and  form  a'rocky  dam  across  the 
stream.  I  measured  a  base  line  on  the  flat  sandy  shore, 
and  found  that  the  Amazon  Eiver,  which,  further  east- 
wards, spreads  into  such  mighty  width,  is,  at  Tomependa, 
scarcely  1400  feet  broad.  In  the  celebrated  lUver  Nari-ows, 
2  D 
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called  the  Pongo  Ae  Manaericlle.  between  Santiago 
San  Boija,  the  breadth  is  less  tlian  IGO  fe<.*t, 
cle  Uanseriehe  is  formed  by  a  mouataJn  I'avii 
puts  of  which  the  ovcrhiuijriiig  rocks,  roofed  by  &  canopjr 
of  foliuge,  permit  only  a  feeble  light  to  penetrate,  and  by 
the  foree  of  the  current  all  the  drit^irood.  consisting  of 
tmnlcs  of  trees  in  couutlei^s  numbers,  in  bi'oki^i  and  dashed 
to  atomB.  The  rodis  by  which  all  these  I'cuigoe  nre  formed, 
hai«,  ia  the  course  of  centuries.  uudergiMve  many  change* 
The  Pongo  de  Rentcmit,  which  I  have  ineutioned  abor^ 
was,  a  year  before  mj-  viHit  to  it,  in  part  broken  up  by  t 
high  Aood ;  indeed  the  inhabitimts  of  the  shores  of  t^ 
Amazon  still  preserve  by  tradition  a  hvely  recollection  of  thft 
sudden  fail  of  the  once  lofty  masses  of  rock  along  the 
length  of  the  Pongo.  This  full  took  place  in  the  early  | 
of  the  last  centuiy,  and  the  debris  suddenly  dammed  u 
river  and  impeded  the  current.  The  consequence  was.  that 
the  inhabitant*  of  the  village  of  Puyaya,  situated  at  the  low«#f 
part  of  the  Pongo  de  Reutema,  were  filled  with  alarm  oa 
beholding  the  dry  bod  of  the  river;  but,  after  tlie  lapse  of  a 
few  hours,  the  waters  recovered  their  usual  course.  ThcM 
i^pears  to  be  no  reason  for  believing  that  these  r^narkabl 
I^nomcna  arc  occasioned  by  earthquaki'S.  The  r," 
haa  a  very  strong  current,  seems,  as  it  were,  to  be 
labouring  to  improve  it«  bed.  Of  the  force  of  its  efforts  aoim 
idea  may  be  formed  from  the  fact  that,  notwithttandiag  iiM 
vast  breadth,  it  sometiracs  rises  upwardti  of  2G  feel  above  ili 
ordinary  level  in  tie  space  of  20  or  30  hours. 

We  remained  seventeen  days  in  the  hot  Talley  of  the  Maraiiaa 
or  the  Amazon  River.  To  proceed  trom  thence  to  the  coaal 
of  the  PaciHc  it  is  necessary  to  cross  the  chain  of  the  Andfi% 
between  Mieuipampa  and  Caiamarca  (in  6°  57'  S.  lat..  a 
78°  34'  W,  long.),  at  a  point  where,  according  to  my  observi 
tioni,  it  is  intersected  by  the  magnetic  equator.  At  a  eti])i 
hitler  elevation  arc  situated  the  celebrated  silver  mines  o4f 
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Chota.  Then,  after  having  pasacd  the  ancient  Castimatca 
(the  Bcene,  316  years  ago,  of  the  most  sanguinary  dmnm  ia 
tfie  history  of  the  Spanish  Conquista),  and  also  Aroma  and 
Onngamarca,  the  route  doscenda,  with  some  interruptions, 
into  the  PeruTian  lowlands.  Here,  as  in  nearly  all  parts  of  the 
Andes,  as  well  as  of  the  Mexican  Mountains,  the  highest  points 
arc  pictuiesquely  marked  by  tower-like  masses  of  erupted 
poqjhyry  and  trachyte,  the  former  fi-equently  presenting 
the  ctfcct  of  immense  columns.  In  some  places  these  masses 
give  a  rugged  eliff-like  aspect  to  the  mountain  ridges;  and 
in  other  places  ttey  assume  the  form  of  domes  or  cnpolas. 
Thoy  have  here  broken  through  a  formation,  which,  in  South 
America,  is  extensively  developed  on  both  sides  of  the  eqiia- 
tor,  and  which  Leopold  von  Bueh,  after  profound  research, 
has  pronounced  to  be  cretaceous.  Between  Ouambos  and 
Montan,  nearly  12,800  feet  above  the  level  of  the  sea, 
■we  found  marine  fossils  (11)  (Ammonites  about  15  inches 
in  diameter,  the  large  Peetcn  alatus,  oyster,  shells,  Echini, 
Isoeardias,  and  Esogyra  polygona).  A  species  of  Cidaris, 
which,  in  the  opinion  of  Leopold  von  Buch,  doea  not  differ 
from  one  found  by  Brongniart  in  the  old  chalk  at  the  Perte  du 
Rhone,  we  collected  in  the  basin  of  the  Amazon  at  Toraependa, 
and  likewise  at  Mieuipampa;  that  is  to  say,  at  elevations 
differing  the  one  from  the  other  by  no  less  than  10,550  feet. 
In  like  maimer,  in  the  Amuich  chain  of  the  Caucasian 
Daghestan.  the  chalk  of  the  banks  of  the  Sulak,  scarcely  530 
feet  above  the  level  of  the  sea,  is  again  found  on  the  Tchunum, 
at  the  elevation  of  full  9600  feet,  whilst,  on  the  summit 
of  the  Shadagh  Mountain,  13,950  feet  high,  the  Ostrea 
diluviana  (Goldf.),  and  the  same  chalk,  present  themselves. 
Abich's  admirable  Caucasian  observations  furnish  the  most 
decided  confirmation  of  Leopold  von  Buch's  geoguostic  views 
respecting  the  cretaceous  Alpine  development. 

From  the  solitary  form  of  Montan,  surrounded  with  flocks 
of  Lamas,  we  ascended  further  southward  the  eastern  declrvitj 


I 


u 


404 

of  the  Cordilleras,  until  we  reached  the  level  height  in  whidi 
is  situated  the  ai^entiforous  mountain  Grualgayoe,  the  prin- 
cipal sit«  of  the  far-fiLined  mines  of  Chota.  Night  was  just 
drawing  in,  and  an  eslraordiuary  spectacle  prenented  itself 
to  our  observation.  The  Cerro  de  Gualgayoc  ia  separated 
hj  a  deep  cleft-like  valley  (Quebiada),  from  the  limestone 
mountain  Cormolache.  Tiie  latter  is  an  isolated  homstono 
rock,  presenting,  on  the  northern  and  weEteni  sides,  almost 
perpendicular  precipices,  and  containing  iunumerable  veins 
of  silver,  which  frequently  intersect  and  run  into  each  other. 
The  highest  shafls  are  1540  feet  above  the  floor  of  the 
(toll  or  ground-work,  called  the  Socabon  de  Espinachi.  The 
outline  of  the  mountain  is  broken  by  numerous  tower -like 
points  and  pyramidal  notches ;  and  hence  the  summit  of  the 
Cerro  de  Gualgayoc  bears  the  name  of  Las  Puutas.  This 
mountain  presents  a  most  decided  confrast  to  that  smoothneaa 
of  surface  which  miners  are  accustomed  to  regard  as  charao- 
tflriatic  of  nietalliferoua  districts.  "  Our  mountain,"  gaJd  a 
wealthy  mine-owner  whom  we  visited,  "  looks  like  an  en- 
chanted castle  {coma  si  Jueae  tin  caslillo  encantado)."  The 
Gualgayoc  beara  some  reBCmblaacc  to  a  cone  of  dolomite,  but 
it  is  still  more  like  the  notched  ridges  of  the  Mountain  of  Mon- 
serrat  in  Catalonia,  which  I  have  also  visited,  and  which  has 
been  so  pleasingly  described  by  my  brother.  Not  only  is  the 
silver  mountain  Gualgayoc  perforated  on  every  side,  and  to 
its  very  summit,  by  many  hundred  large  shafts,  but  the  mass 
of  the  siliceous  rock  is  cleft  by  natural  openings,  through 
which  the  dark  blue  sky  of  these  elevated  regions  is  visible  to 
the  observer  standing  at  the  foot  of  the  mountain.  The 
people  of  the  country  call  these  openings  windows  {Las  renta- 
nillas  de  Gualgayoc).  On  the  trachylic  walls  of  the  volcano 
of  Pichiueha  similar  openings  were  pointed  out  to 
there,  likewise,  they  were  called  windows,  {Veatanillas 
Pichincha.)     The  singular  aspect  of  the  Gualgayoc  ia  not 

cased  by  numerous  sheds  and  habitations,  whiolj. 
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lie  spattered  like  nests  oyer  the  fortress-looking  mountain 
wherever  a  level  spot  admits  of  their  erection.  The  miners 
carry  the  ore  in  baskets,  down  steep  and  dangerous  footpaths, 
to  the  -places  where  it  is  submitted  to  the  process  of  amalga- 
mation. 

The  value  of  the  silver  obtained  from  the  mines  ofOualgayoe 
during  the  first  thirty  years  of  their  being  worked,  from  1771 
to  1802,  is  supposed  to  have  amounted  to  upwards  of  thirty- 
two  millions  of  piastres.  Notwithstanding  the  hardness  of  the 
quart^oBe  rock,  the  Peruvians,  even  before  the  arrival  of  the 
Spaniards,  extracted  rich  argentiferous  galena  from  the  Cerro 
de  la  Lin,  and  also  from  the  Chupiquiyacn;  of  this  fact  many 
old  shafts  and  galleries  bear  evidence.  The  PeruTians  also 
obtained  gold  from  the  Curimayo,  where  also  natural  sulphur 
is  found  in  the  quartz  rock  as  well  as  in  the  Brazilian  Itaco- 
lumitc.  We  took  up  our  temporai-y  abode,  in  the  vicinity  of 
the  mines,  in  the  little  mountain  town  of  Micuipampa,  situated 
at  an  elevation  of  11,873  feet  above  the  sea,  and  where, 
though  only  6°  43'  from  the  equator,  water  freezes  within 
doors,  at  night,  during  a  great  part  of  the  year.  This  wil- 
derness, almost  devoid  of  vegetation,  is  iuliabited  by  3000  or 
4000  persons,  who  are  supplied  with  articles  of  food  from  the 
warm  valleys,  as  they  themselves  can  grow  nothing  but  some 
kinds  of  cabbage  and  salad,  the  latter  exceedingly  good.  Here, 
as  in  all  the  mining  toims  of  Peru,  ennui  drives  the  richer  inha- 
bitants, who,  however,  are  not  the  best  informed  class,  to  the 
dangerous  diversions  of  cards  and  dice.  The  consequence 
is,  that  the  wealth  thus  quickly  won  is  still  more  quickly  spent. 
Here  one  is  continually  reminded  of  the  anecdote  related  of 
one  of  the  soldiers  of  Pizarro's  army,  who  complained  that  he 
liad  lost  in  one  night's  play,  "a  lai^e  piece  of  the  sun," 
meaning  a  plate  of  gold  which  he  had  obtained  at  the 
plunder  of  the  Temple  of  Cuzco.  At  Micuipampa  the  ther- 
mometer, at  eight  in  the  morning,  stood  at  34°. 2,  and  at  noon, 
at  47°. 8  Fahrenheit.     Among  the  thin  lehhn-grass  (possibly 
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•ui  Stifft  enoeUichya),  we  fouiid  a  bcautifid  Calceolaria  (C. 
JSAtkefpieiiiei).  wlucb  wb  uliuuld  not  have  exjiL-cted  to  sec  at 
mutik  aa  elttvuiim. 

Neu  the  town  of  Micuipompa  there  is  a  liigl>  plain-  called 
the  Llano  or  the  I'ampa  de  Navar.  In  this  plain  there 
have  beeu  found,  extending  over  a  surface  of  more  than  four 
English  sqoare  miles,  and  immcdiatelT  under  the  turf,  im- 
aiNise  nioesea  of  red  gold  ore  and  wire-like  threads  of  pure 
ulvtr.  Thetie  are  called  by  the  Peruvian  mioers  remulinoa, 
elavoa.  aud  i:eCaa  matileailaii,  and  they  are  overgrown  by  the 
loots  (it  the  Alpine  grusties.  Another  level  plain,  to  the  west 
0£  the  Purgolorio.  and  ucar  the  Quebrada  de  Chiquera,  la 
calk'd  the  L'horopanipa  (the  ^luHcle-ShfU  Plain),  the  word 
oAuru  signifying  in  the  Quithua  language  a  muscle  or  cockle, 
particularly  a  small  eatable  kind,  which  Ihe  people  of  the 
country  now  distinguish  hy  their  Spanish  names  kostion  or 
■mtxiUoH.  The  nume  Choropampa  refers  to  fossils  of  the 
oetaccous  formatiun,  which  in  tliis  plain  arc  found  in  such 
isimense  numbers  that  at  an  early  period  they  attracted  the 
attention  of  the  natives.  In  the  Choropampa  there  has  been 
found  near  the  surface  of  the  earth,  a  rich  mass  of  puta 
gold,  spun  round,  as  it  were,  with  threads  of  silver.  This 
fact  proves  how  slight  inuy  be  the  affinity  between  many  of  the 
eree  upheaved  from  the  interior  of  tlie  earth,  through  fissures 
and  veins,  and  the  nature  of  the  adjacent  rock,  and  how  little 
relative  antiquity  exists  between  (liem  aud  that  of  the  fona&- 
tion  they  have  broken  through.  The  rock  of  the  Guolgayoo, 
as  well  as  that  of  the  Fuentestiaua,  is  very  watcrj-,  whilst  ia 
the  Purgatorio  perfect  dr^-ncas  prevails.  In  the  Pui^toria, 
notwithstanding  the  height  of  the  strata  above  the  sea-level,  X 
found  to  my  astonishment,  thot  the  temperature  in  the  niioa 
was  67", 4  Fuhr.,  whDst  in  the  neighbouring  Mina  de  Guada- 
lupe the  water  in  the  mine  was  about  52° .2  Fahr.  In  iha 
open  air  tlie  thermometer  iiidientes  only  42°.  1  Fahr..  and  the 
miners,   who  I;ibour  \'L'ry  hard,  and  who  work  almost  without 
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clothing,  say  that  the  BwbteiTancnn  heat  in  the  Purgatorio  is 
atifling. 

'ilie  narrow-  path  from  Mieuipampa  to  the  ancient  Incu  ciiy 
Casjimarca  is  difficult  even  for  inwlea.  The  original  name 
of  the  town  was  Cassamarca  or  Kazamarca,  that  is  to  say,  the 
City  of  Frost.  Maroa.  in  the  aignifieation  of  a  district  or  town, 
belongs  to  the  northern  dialect  of  the  Chinchaysuyo,  or 
the  Chinchnsuyu.  whilst  in  the  common  Quichua  Inngui^  the 
word  means  the  story  of  a  house,  and  also  a  fortress  and  place 
of  defence.  For  the  space  of  five  or  six  miiea,  the  rond  led 
us  tlii'ough  a  aneeession  of  Paramos,  where  wo  were  ivithout 
intermiasion  exposed  to  the  iiiry  of  a  boisterous  wind  Mid  the 
sharp  angular  hail  peculiar  to  the  ridges  of  the  Andes.  The 
height  of  the  road  is  tbr  the  most  part  between  9600  and 
10,700  feet  above  the  sea-level.  There  I  had  the  oppor- 
tunity of  making  a  magnetic  observation  of  genera!  interest, 
vi^.,  for  determining  the  point  where  the  north  inclination  of 
the  needle  passes  into  the  south  inclination,  and  also  the 
point  at  which  the  traveller  has  to  cross  the  magnetic  equa- 
tor (12). 

Having  at  length  reached  the  last  of  these  mountain 
wildernesses,  the  Pammo  de  Yanaguanga,  the  traveller  joy- 
fiilly  looks  doivn  into  the  fertile  valley  of  Casamarca.  It 
presents  a  charming  prospect,  for  the  vidley,  through 
which  winds  a  little  serpentine  rivulet,  is  an  elevated  plain 
of  an  oval  form,  in  extent  fiom  96  to  112  square  miles.  The 
plain  bears  a  i-osejnblanee  to  that  of  ISogota,  and  like  it  is 
probably  the  bed  of  on  ancient  lake ;  but  in  Casamarca 
there  is  wanting  the  myth  of  the  miracle-working  Botchia, 
or  Idacanzns,  the  High  Priest  of  Iraca,  who  opened  a  passage 
ibr  the  waters  through  the  rocks  of  Toquendama.  Caxa- 
marca  lies  610  feet  higher  than  Santa  Fe  de  Bogota,  and 
consequently  its  elevation  is  equal  to  that  of  the  city  of 
Quito ;  hut  being  sheltered  by  surrounding  monntains, 
its  climate  is  much  nioic  inild  find  agreeable.     The  eoil  of 
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Caxamnrcn  is  extraordinarily  fertile.  In  every  direction  are 
seen  cultivated  fields  and  gardens,  intersected  by  avenues  rf 
willows,  varieties  of  the  Datm'a  (bearing  large  red,  white,  and 
yelluw  flowers).  Mimosas,  and  beautiful  Quinuar  trees  (our 
Polylepsis  rillosa,  a  Rosacea  approximating  to  the  AlchemiUa 
and  Sanguisorba).  The  wheat  har^'est  in  the  Pampa  de 
CaxBmarca  is,  on  the  average,  fi:om  fifteen  to  twenty-fold;  but 
the  prospect  of  abundant  erops  is  sometimes  blighted  by  nig^  « 
frosts,  caused  by  the  radiation  of  heat  towards  the  cloudleaMS 
sky,  in  the  strata  of  dry  and  rarefied  mouiitniQ  air 
jiight  frosts  are  not  felt  within  the  roofed  dwellings. 

Small  mounds,  or  hillocks,  of  porphyry  (once  perhaps  islands 
in  the  ancient  lake)  are  studded  over  the  northern  part  of  the 
plain,  and  break  the  wide  expanse  of  smooth  sandstone.  Prom 
the  summit  of  one  of  these  porphyry  hillocks,  we  enjoyed  a 
most  beautiful  prospect  of  the  Cerro  de  Santa  Polonia.  Hie 
ancient  residence  of  Atahuallpa  is  on  this  side,  surrounded  by 
fruit  gardens,  and  irrigated  fields  of  iQcem  (Mpdicngo  sativa), 
called  by  the  people  here  Campos  de  alfalfa.  In  tJie  distance 
are  seen  columns  of  smoke,  rising  from  the  warm  baths  of  Pul- 
tamarca,  which  still  hear  the  name  of  Banos  del  Inca.  I  found 
<Jie  temperature  of  these  sulphuric  iprings  to  be  156°.  2  FahT>>| 
■Atphuallpa  was  accustomed  to  spend  a  portion  of  each  year  s 
these  bati  s,  where  some  slight  remains  of  his  palar 
Burvived  the  ravages  of  the  Conqnistadores.  ITie  large  < 
'basin  or  reservoir  (e/  tragadero)  for  supplying  these  batb 
jwith  water,  appeared  to  me,  judging  from  its  regular  c' 
form,  to  have  been  artificially  cut  in  the  sandstone  rock,  over  ' 
ane  of  the  fissures  whence  the  sjiring  flows.  Tradition 
records  that  one  of  the  Inca's  sedan-chaivs,  made  of  gold,  Tvas 
sunk  in  this  basin,  and  that  all  endeavours  to  recover  it  have  , 
proved  vain. 

Of  the  fortress  and  palace  of  Atahuallpa,  there  also  r 
but  few  vestiges  in  the  town,  which    now  contains  s 
beautiful  churches.     Even  before  the  close  of  the  sixteenUl 
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century,  the  ttirst  for  gold  accelerated  the  work  of  destruo- 
tion,  for,  with  the  view  of  discorering  hidden  treasures,  walls 
were  demolished  and  the  foundations  of  buildings  reck- 
lessly undermined.  The  Inca's  palace  is  situated  on  a  hill 
of  porphyry,  which  was  originally  cut  and  hollowed  out  from 
the  surface,  completely  through  the  rock,  so  that  the  latter 
BUTTOunds  the  main  building  like  a  wall.  Portions  of  the 
ruins  have  been  converted  to  the  purposes  of  a  town  jail  and  a 
Municipal  Hall  (Casa  del  Cabddo).  The  most  cnrious  part« 
of  these  ruins,  which  however  arc  not  more  than  between  13 
and  16  feet  in  height,  are  those  opposite  to  the  monastery 
of  San  Francisco.  These  vestiges,  like  the  remains  of  the 
dwelling  of  the  Caciques,  consist  of  finely-hewn  blocks  of  free- 
stone, two  or  three  feet  long,  laid  one  upon  another  without 
cement,  as  in  the  Inca-Pi!ca,  or  fortress  of  the  CaSar,  in  the 
high  plain  of  Quito. 

In  the  porphyritie  rock  there  is  a  shaft  which  once  led  to 
fiubtcn'aneous  chambers  and  into  a  gallery,  (by  miners  called 
a  stoll,)  from  which,  it  is  alleged,  there  was  a  communication 
with  the  other  porphyiitic  rocks  already  mentioned; — those 
situated  at  Santa  Polonia.  l"hese  arrangements  bear  evidence 
of  having  been  made  as  precautions  against  the  events  of 
war,  and  for  the  security  of  flight.  The  burying  of  treasure 
was  a  custom  very  generally  practised  among  the  Peruvians 
in  fonner  times ;  and  subterraneous  chambers  Btiil  exist  be- 
neath many  private  dwellings  in  Caxamarca. 

Wo  were  shown  some  steps  cut  in  the  rock,  and  the  foot- 
bath used  by  the  Inca  {el  lavatorio  de  log  pies).  The  operation 
of  washing  the  sovereign's  feet  was  performed  amidst  tedious 
court  ceremonies  (13).  Several  lateral  Btmctures,  which, 
according  to  tradition,  were  allotted  to  the  attendants  of  the 
Inca,  aie  built  some  of  frec-stonc  with  gable  roofs,  and  others 
of  regularly  shaped  bricks,  alternating  with  layers  of  eihceous 
cement.  The  buildings  constructed  iu  this  last-mentioned 
stj'le,  to  which  the  Peruvians  give  the  name  of  Muros  y  ohra 
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th  impia^  harm  Ixt^  «dMd  hc&m  or  zecsfln.  Oe  Hw 
flmtiquity  I  was  for  a  Iwig^  tane  doabtlbl^  tiioagh  I  acm  noir 
eoATmeed  thit  mj  doablB  were  not  welUgrovBcfecL 

In  the  principal  building,  lilft  zoom  is  st^  abowB^  ia  wfaid 
tlK  unfortunate  Atahnallpit  was  confined  foe  t&er  s|paoe  of  mm 
sonths,  from  the  date  of  Norerabcs^  15S2  (14).  The  notisc 
«f  the  traveller  is  still  directed  to  llie  wall,  on  whick^lie-madt 
a  mark  to  denote  to  what  height  he  wooliik  fill  titt  roooL  yhAl 
gold,  on  condition  of  his  being  set  fn^-  Xlkas  heig^  tt 
iFariousl J  described.  Xerez  ia  the  Comquisia  dei  Peru  (wfaidk 
Barcia  has  preserved  to  us),  Hemanda  PikBxr<»>  in,  kui  letter^ 
and  other  writers,  all  give  diifevent  acoooiita  of  it»-  Tb» 
captive  monarch  said,  '^  tiiat  gi^  in  baiftr  plates^  and  vessek 
ahould  be  piled  up  as  high  ao  ha  ooold  xeack  with  his  handr*^ 
The  dimensions  of  the  room,  as  given- bj*  Xerez»  ave  equiv»> 
lent  to  23  feet  in  length  and  18  in  breadth.  Gbrcilaso  dt 
la  Vega,  who  quitted  Peru  in  1560,  in  his  twentieth  year, 
estimates  that  the  treasures  brought  frosLtlie  temples  of  the 
SmL  in  Cuaeov  Huajlas,  Huamachuco,  and  Pachacamae^  up 
to  the  fatal  29th  of  August,  1533,  the  day  of  the  Inca^s 
death,  amounted  to  3^,838,000  ducados  de  oro  (li»). 

In  the  chapel  of  the  town  ja^,  which,  as  I  have  mentioned 
above,  is  erected  on  the  ruins  of  the-  Inca  Palace,  a  stone; 
stained,,  as  it  is  alleged,  with  "  indelil^  spots  of  blood,"  is 
viewed  with  horror  by  the  credulous^.  It  is  placed  in  front 
of  the  altar,  and  conmsts  of  an  extremely  thin  slab,,  about 
13  feet  in  length,  probably  a  portion  of  tiie  porphyry  or 
trachyte  of  the  vicinity.  To  make  an:  accurate  examination 
of  this  stone,,  by  chipping  a  piece  off,  would  not  be  permitted. 
The  three  or  four  spots,  said  to  be  blood  stains;,  ^pear  in 
reality  to  be  nothing  but  hornblende  and  pyroxide  runtogethec 
ia  the  fondamental  mass  of  the  rock.  The  Licentiate  Fer- 
nando Montesinos,  though  he  visited  Pern  scarcely  a  hundred 
years  a£ker  the  taking  of  Caxamarca^  gave  currency  to  the 
fobuloua  story  tiiat  Atahuailpa  was  beheadedimpnaon,  and  that 
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traces  of  blood  were  still  visible  on  a  stone  on  wbich  the 
execution  had  taken  place.  There  appears  no  reason  to 
question  the  &et,  since  it  is  Ixime  out  by  the  testimony  of 
■lany  ere -witnesses,  that  the  Inca.  willingly  allowed  hinmelf 
to  be  baptized  by  his  cruel  and  fanatical  persecutor,  the 
Doniinican  monk,  Vicente  de  Valverde.  He  received  the 
name  of  Jyan  do  Atahuallpa,  and  snbniitted  to  tlie  erec- 
mony  of  haptiam  to  avoid  being  burnt  alive.  He  wafl  put 
to  death  by  Btniugnlation  {0/  fforrnte),  and  his  execution  took 
place  puMicly  in  the  open  air.  Another  tradition  relates  that 
a  chapel  waserected  above  the  stone  on  which  Atahuallpa  was 
Htrangled,  and  that  the  remains  of  the  Inca  repose  beneath 
that  stone.  Supposing  this  to  be  correct,  the  alleged  spots  of 
blood  are  not  accoimted  for.  The  foct  is,  however,  that  the 
body  was  never  deposited  under  the  stone  in  question.  After 
the  performance  of  a  mans  for  the  dead  and  other  solemn 
fimeKxI  ceremonies,  at  which  the  brothers  Pizarro  were 
present  in  deep  mourning  (!),  the  body  was  conveyed  fiist  to 
the  cemetery  of  liie  Convento  de  Sau  Francisco,  and  after- 
wards to  Quito,  Atabuallpa's  birthplace.  This  removal  to 
Quito  was  in  compliance  with  the  wish  expressed  by  the 
Inca  prior  to  hia  death.  His  personal  enemy,  the  crafty 
Euminavi,  from  artful  politifflil  motives,  caused  the  body  to 
be  interred  in  Quito  with  great  solemnity.  Kuminavi 
(literally  tiie  stone-eye)  received  this  name  from  a  defect  in 
one  of  his  eyes,  occasioned  by  a  wart.  (In  the  Quichua 
language  ranU  sigaifies  stone,  and  tiavi  eye.) 

IDesceiidanls  of  the  Inca  still  dwell  in  Caxamarca,  amidst 
tlie  dieaiy  architectural  ruins  of  departed  splendour. 
These  descendants  are  the  fiimily  of  the  Indian  CaciquBj 
or,  as  he  is  called  in  the  Qiiichun  language,  the  Curaoa 
Astorpilca.  They  Kve  in  great  poverty,  but  neverthe- 
less contented  and  resigned  to  tlieir  hard  and  unmerited  fete; 
Their  descent  from  Atahuallpa,  through  the  female  line,  has 
never  been  a  doubtfiil  questioa  in  Ca-xamarca ;  but  traces  of 
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bcflrd  would  eecin  to  iudicate  eome  admixture  of  Spaniab 
blood.  Huascnr  and  Atahuallpa,  two  eons  of  the  great  Huayna 
Copac  (who  for  a.  child  of  the  Sun  was  eomewhat  disposed  t« 
free-thinking)  (16).  reigned  in  succession  before  the  invasion  of  i 
the  Spaniards.  Neither  of  these  two  princes  left  any  acknow- 
ledged male  heirs.  In  the  plains  of  Quipaypan,  Huascar 
was  made  prisoner  by  Atabunllpa,  by  whose  order  he  was 
shortly  after  secretly  put  to  death.  Atahuallpa  had  two 
other  brothers.  One  was  the  insignificant  youth  Toparea, 
who  in  the  autumn  of  1533  Pizarro  caused  to  be  crowned  as 
Incn;  and  the  other  was  the  enterprising  Manco  Capac,  who 
was  likewise  crowned,  but  who  afterwards  rebelled:  neither 
of  these  two  princes  left  any  known  male  issue.  Atahuallpa 
indeed  left  two  children;  one  a  son,  who  received  in  Christian 
baptism  the  name  of  Don  Francisco,  and  who  died  young; 
the  other  a.  daughter,  Dona  Angelina,  who  became  the  mis- 
tress of  Francisco  Pizarro,  with  whom  she  led  a  wild  camp 
life.  Dofia  Angelina  had  a  son  by  Pizarro,  and  to  this  grand- 
son of  the  slaughtered  monarch  the  Conqneror  was  fondly 
attached.  Besides  the  &mily  of  Astorpilca,  with  whom  1 
became  acquainted  in  Caxamarca,  the  families  of  Carguaraicoa 
and  Titu-Huacamayea  were,  at  the  time  I  visited  Peru, 
regarded  as  descendants  of  the  Inca  dynasty.  The  race  of 
Buscamayca  has  since  that  time  become  extinct. 

The  son  of  the  Cacique  Astorpilca,  an  interesting  and 
amiable  youth  of  seventeen,  conducted  us  over  the  ruins  of  the 
ancient  palace.  Though  living  in  the  utmost  poverty,  his 
imagination  waa  filled  with  images  of  the  subterrancaa 
splendour  and  the  golden  treasures  which,  he  assured  us,  lay 
hidden  beneath  the  heaps  of  rubbish  over  which  we  were 
treading.  He  told  us  that  one  of  his  ancestors  once  blind- 
folded the  eyes  of  his  wife,  and  then,  through  many  intricate 
passages  cut  in  the  rock,  led  her  down  into  the  subterra- 
neau  gardens  of  the  Inca.  There  the  lady  beheld,  skilfully 
.  imitated  in  the   purest  gold,  trees   laden  with   leaves  and     I 
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fruit,  with  birds  perched  on  their  branchea.  Among  other 
thinga,  she  saw  AtahuuUpa'a  gold  BedaH'Chair  (una  de  las 
andas)  which  had  been  bo  long  searched  for  in  vain,  and 
which  is  alleged  to  have  sunk  in  the  basin  at  the  Baths  of 
Pultamarca.  The  husband  commanded  his  wife  not  to  touch 
any  of  these  enchanted  treasures,  reminding  her  that  the 
period  fixed  for  the  restoration  of  the  Inca  empire  had  not 
yet  arrived,  and  that  whosoever  should  touch  any  of  the 
treasures  would  perish  that  same  night.  These  golden 
dreams  and  fancies  of  the  youth  were  founded  on  recollections 
and  traditions  transmitted  from  remote  times.  Golden  gar- 
dens, such  as  those  alluded  to  {Jardines  6  huertas  de  oro),  have 
been  described  by  various  writers  who  allege  that  they  actually 
saw  them;  viz.,  by  Cieza  dc  Leon,  Parmento,  Garcilaso,  and 
other  early  historians  of  the  Conquista.  They  are  said  to 
have  existed  beneath  the  Temple  of  the  Sun  at  Cuzco,  at 
Caxamarea,  and  in  the  lovely  valley  of  Yucay,  which  was  a 
favourite  seat  of  the  sovereign  family.  In  places  in  which 
the  golden  Huertas  were  not  under  ground,  but  in  the  open 
air,  living  plants  were  mingled  with  the  artificial  ones. 
Among  the  latter,  particular  mention  is  always  made  of  the 
high  shoots  of  maize  and  the  maize-cobs  (maMrcas)  as  having 
been  most  succcssftilly  imitated. 

The  son  of  Astorpilea  assured  me  that  undei^ound,  a  little 
to  the  right  of  the  spot  on  which  I  then  stood,  there  was  a 
large  Datura  tree,  or  Ouanto,  in  full  flower,  exquisitely  made 
of  gold  wire  and  plates  of  gold,  and  that  its  branches  over- 
spread the  Inca's  chair.  The  morbid  faith  with  which  the 
youth  asserted  his  belief  in  this  febulous  story,  made  a 
profound  and  melancholy  impression  on  mo.  These  illusions 
arc  cherished  among  the  people  here,  as  affording  them 
consolation  amidst  great  privation  and  earthly  suffering.  I 
said  to  the  lad,  "  Since  you  and  your  parents  so  firmly  beheve 
in  the  esistenee  of  these  gardens,  do  you  not,  in  your  poverty, 
1  B.  wish  to  dig  for  the  treasuies  that  lie  so 
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near  you?"  Tho  young  Pcmvian's  answer  was  so  simple  and 
BO  expressive  of  the  quiet  resignation  peculiar  to  the  abori- 
einal  inhabitants  of  the  coontrj'.  that  I  noted  it  down  in 
Spanisli  in  my  Journal.  "Such  a  desire  {/al  arUajo)."  said 
ke,  "never  comes  to  us.  My  father  says  that  it  would  be 
BiaM  [que /iicte  pecada).  If  we  had  the  golden  branehes, 
witli  all  their  golden  fruits,  our  white  neighbours  would  hate 
OB  and  injure  us.  We  have  n  little  field  and  good  wheat 
(buen  triffo)."  I'ew  of  my  renders  will  I  trust  be  dit-pleascd 
that  I  have  recalled  here  the  words  of  young  Astorpjlcai  and 
his  golden  dreams. 

An  idea  generally  spread  and  firmly  believed  among  the 
nati\'es  is,  that  it  would  be  criminal  to  dig  up  and  take 
possession  of  treasures  which  may  hai'e  bolongod  to  the 
Incas.aadthatsuchaproceeiling  would  bring  misfortune  npon 
the  whole  Peruvian  race.  Tliis  idea  is  closely  oonnected  with 
that  of  the  restoration  of  the  Inea  dynasty,  an  event  which. 
is  still  expected,  and  which  in  the  eixtGonth  and  eeventeonth 
centuries  was  looked  forward  to  with  espeeial  eonfidenee. 
Oppressed  nations  alw.nrs  fondly  hope  for  the  day  of  their 
emancipation,  and  for  the  re-establishment  of  their  old  forms 
of  government.  The  flight  of  Manco  loca,  the  brother  of 
Atahuallpa,  who  retreated  into  the  forests  of  Vilcapampa,  on 
the  declivity  of  the  Eastern  Clordillern;  and  the  abode  of 
Sayri  Tapac  and  Inca  Tupac  Amaru  in  those  wilderDesses, 
are  events  which  h^ve  left  lasting  recollections  in  the  minds 
of  the  peo])le.  It  is  belieied  that  descendants  of  the  de- 
throned dynasty  settled  still  ftirtlier  enstward  in  Guiana, 
between  the  rivers  Apurimac  imd  Beni.  These  notions  were 
Btrengtiiened  by  the  myth  of  e/  Dorado  and  the  golden  eitv  of 
Manoa,  which  popular  credulity  carried  from  the  west  and 
propagated  eastward.  So  greatly  was  the  imagination  of  Sir 
Walter  Kaleigh  inflamed  by  these  dreams,  that  he  raised  aa 
espedition  in  the  hope  of  conquering  '■  the  imperial  and 
golden  city."     There  he  proposed  to   establish  a  garrison  of 
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three  or  four  Uiousand  English,  mA  to  le^  from  *^  the  Em- 
peror  of  Guiana,  a  descendant  of  Huayna  Capae,  and  who 
halds  his  Court  widi  the  same  magnificeBce,  an  annual  tribute 
of  ^300,000  sterling,  as  the  price  of  the  promised  restoraticm 
to  the  tbwMie  in  Cuzco  aiMi  Caxamarca."  Wherever  the 
]Peruyian  Quichua  language  prevails,  traees  of  the  expected 
restoration  of  the  Inca  rule  (17)  exist  in  the  minds  of  many 
af  the  natives  possessing  any  knowledge  of  their  natioaal 
history. 

We  remained  £ve  days  in  the  capital  of  the  Inca  AtahuaUpa, 
whidi,  at  that  time,  numbered  only  7000  or  8000  inhabit- 
ants. Our  departure  was  delayed  by  the  necessity  of  obtain- 
ing a  great  number  of  mules  to  ccmvey  our  eoilections,  and  of 
selecting  careful  guides  to  conduct  us  across  the  €hain  of  the 
Andes  to  the  entrance  of  the  long  but  narrow  Peruvian  sandy 
desert  called  the  Desierto  de  Sechura,  Our  r<»ite  across  the 
Cordillezas  lay  £rom  north-east  to  south-west.  Having 
passed  over  the  old  bed  of  the  lake,  on  Ihe  pleasant  ievd 
height  of  Caxamarca,  we  ascended  an  eminenoe  at  an  ele- 
vation of  scarcely  10,230  feet:  and  we  were  then  surprised 
by  the  sight  of  two  strangely-idkaped  porphyrxde  mounds 
calkd  the  Aroma  and  the  Cunturcaga.  The  latter  is  a 
favouiite  haunt  of  the  gigantic  vulture,  which  we  call  the 
Condor;  kacea^  in  the  Qniehua  language,  signifying  ^e  rocks. 
The  porphyritie  heights  just  mentioned  are  in  the  form  of 
columns  having  five,  six,  or  seven  sides,  from  37  to  42 
feet  in  height,  and  some  of  them  are  cvooked  and  beat 
as  if  in  joints.  Those  which  crown  the  Oearro  Aroma  are 
remarkably  picturesque.  The  peeuHar  distribution  of  the 
columns,  which  are  ranged  in  rows  one  id>ove  another, 
and  frequently  converging,  presents  the  appearance  of  a  two- 
storied  building,  roofed  by  a  dome  of  massive  rock,  which 

not  columnar.  These  erupted'  masses  of  porphyry  and 
trachyte  are,  as  I  have  on  a  fiHiner  occasion  remarked,  cha- 
racteristic of  the  ridges  of  the  Andes,  to  which  they  impart  a 
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physiognomy  totally  different  firom  that  of  the  Swiss  Alps^ 
the  Pyrenees,  and  the  Siberian  Altai. 

From  Cunturcaga  and  Aroma  we  descended,  by  a  zigzag 
route,  a  steep  declivity  of  6400  feet  into  the  cleft-like 
valley  of  the  Magdalena,  the  lowest  part  of  which  is  4260 
feet  above  the  sea  level.  Here  there  is  an  Indian  Tillage 
consisting  of  a  few  miserable  huts,  surrounded  by  the  same 
species  of  cotton-trees  {Bombax  discolor)^  which  we  first 
observed  on  the  banks  of  the  Amazon.  The  scanty  vege- 
tation of  the  valley  of  Magdalena  somewhat  resembles  that  of 
the  province  of  Jaen  de  Bracamoros,  but  we  missed,  with 
regret,  the  red  groves  of  Bougainvillaea.  Magdalena  is  one 
of  the  deepest  valleys  I  have  seen  in  the  chain  of  the  Andes. 
It  is  a  decided  cleft,  running  transversely  from  east  to  west, 
and  bounded  on  each  side  by  the  Altos  of  Aroma  and  Guan- 
gamarca.  Here  reconmiences  the  same  quartz  formation 
which  was  so  long  enigmatical  to  me.  We  had  previously 
observed  it  in  the  Paramo  de  Yanaguanga,  between  Micui- 
pampa  and  Caxamarca,  at  an  elevation  of  11,722  feet, 
and  on  the  western  declivity  of  the  Cordillera  it  attains 
the  thickness  of  many  thousand  feet.  Since  Leopold  von 
Buch  has  proved  that  the  cretaceous  formation  is  widely  ex- 
tended, even  in  the  highest  chains  of  the  Andes,  and  on  both 
sides  of  the  isthmus  of  Panama,  it  may  be  concluded  that  the 
quartz  formation,  of  which  I  have  just  made  mention  (perhaps 
transformed  in  its  texture  by  the  action  of  volcanic  power), 
belongs  to  the  free  sandstone  intervening  between  the  inner 
chalk  and  the  gault  and  greensand.  From  the  genial  valley 
of  the  Magdalena  we  again  proceeded  westward,  and,  for 
the  space  of  two  hours  and  a  half,  we  ascended  a  steep  wall 
of  rock  5116  feet  high,  which  rises  opposite  to  the  porphyri- 
tic  groups  of  the  Alto  de  Aroma.  In  this  ascent  we  felt  the 
change  of  temperature  the  more  sensibly,  as  the  rocky  accli- 
vity was  frequently  overhung  with  cold  mist. 

After  having  travelled  for  eighteen  months  without  inter- 


ivitliiu  tlie  restricted  boundaries  of  the  interior  of  a 
mounfaiiioiis  country,  we  felt  an  ardent  desire  to  enjoy  a  view 
of  the  open  sea,  a  desire  which  was  heightened  by  repeated 
disappoiutmentB.  Looking  from  the  summit  of  the  volcano 
of  Pichineha,  over  the  thick  forests  of  the  Provincia  de  las 
Esmeraldas,  uo  sea  horizon  is  diatiuctly  discernible  owing  to 
the  great  distance  and  the  height  of  the  point  of  view.  It 
is  hke  looking  down  irom  a  balloon  into  empty  space;  the 
fancy  divines  objects  which  the  eye  canuot  distinguish. 
Afterwards,  when,  between  I^oxa  and  Guancabamba,  we  ar- 
rived at  the  Paramo  de  Guamani  (where  there  arc  many  ruins 
of  buildings  of  the  times  of  the  Incas),  our  mule-drivers  con- 
fidently assured  ub  that,  beyond  the  plaiu,  on  the  other  side 
of  the  low  districts  of  Piura  and  Lamhajeque,  we  should  have 
a  view  of  the  sea.  But  a  thick  mist  overhung  the  plain  and 
obscured  the  distant  coast.  We  beheld  only  variously-shaped 
masses  of  rock,  now  lising  like  islands  above  the  waving  sea  of 
mist,  and  now  vanishing.  It  was  a  view  similar  to  that  wMcli 
we  had  from  the  Peak  of  Tenerifie.  We  experienced  a  similar 
disappointment  whilst  proceeding  through  the  Andes  Pass  of 
Oiiangamarca,  which  I  am  now  describing.  Whilst  we 
toiled  along  tlie  ridges  of  the  mighty  mountain,  with  ex- 
pectation on  the  stretch,  our  guides,  who  were  not  very  well 
acquainted  with  the  way,  repeatedly  assured  us  that,  after 
proceeding  another  mile,  our  hopes  would  bo  fulfilled.  The 
stratum  of  mist,  in  which  we  were  enveloped,  seemed  some- 
times to  disperse  for  a  moment,  but  whenever  that  happened, 
om-  view  was  bounded  by  intervening  heights. 

The  desire  which  we  feel  to  behold  certain  objects  is  not 
excited  solely  by  their  grandeur,  their  beauty,  or  their  im- 
portance. In  each  individual  this  desire  is  interwoven  with 
pleasing  impressions  of  youth,  with  early  predilections  for 
particular  pursuits,  with  the  inclination  for  travelling,  and  the 
love  of  an  active  life.  In  proportion  as  the  fulfilment  of  a 
wish  may  have  appeared  improbable,  its  realization  affords  the 
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greater  pleasure.  The  traveller  enjoys,  in  anticipation,  the 
happy  moment  when  he  shall  first  behold  the  constellation  d 
the  Cn>ii.s,  and  the  Magellanic  clouds  circling  over  the  Soutk 
Pole ;  when  he  shall  come  in  sight  of  the  snow  of  the  Chimr 
borozo,  and  of  the  column  of  smoke  ascending  from  the  vd- 
cano  of  Quito ;  when,  for  the  first  time,  he  shall  gaze  on  i 
gn)ve  of  tree-ferns,  or  on  the  wide  expanse  of  the  Pacific 
Ocean,  llie  days  on  which  such  wishes  are  fulfilled  maA 
epochs  in  life,  and  create  indelible  impressions ;  exciting  feel- 
ings which  require  not  to  be  accounted  for  by  any  process  of 
reasoning.  The  longing  wish  I  felt  to  behold  the  Pacific  firom 
the  lofty  ridges  of  the  Andes  was  mingled  with  recollections 
of  tlie  interest  with  which,  as  a  boy,  I  had  dwelt  on  the  narrsr 
tive  of  the  adventurous  expedition  of  Vasco  Nimez  de  Bal- 
boa (18).  That  happy  man,  whose  track  Pizarro  followed, 
was  the  first  to  behold,  firom  the  heights  of  Quarequa,  on 
the  isthmus  of  Panama,  the  eastern  part  of  the  great ''  South 
Sea."  The  reedy  shores  of  the  Caspian,  viewed  fix>m  the 
point  whence  I  first  beheld  them,  viz.,  fi:om  the  Delta  formed 
by  the  mouths  of  the  Volga,  cannot  certainly  be  called  pic- 
turesque, yet  the  delight  I  felt  on  first  beholding  them,  was 
enhanced  by  the  recollection  that,  in  my  very  earliest  child- 
hood, I  had  been  taught  to  observe,  on  the  map,  the  form  of 
the  Asiatic  inland  sea.  The  impressions  aroused  within  us  in 
early  childhood,  or  excited  by  the  accidental  circumstances 
of  life  (19),  frequently,  in  after  years,  take  a  graver  direc- 
tion, and  become  stimulants  to  scientific  labours  and  great 
enterprises. 

After  passing  over  many  undulations  of  ground,  on  the 
rugged  mountain  ridges,  we  at  length  reached  the  highest 
point  of  the  Alto  de  Guangamarca.  The  sky,  which  had  so 
long  been  obscured,  now  suddenly  brightened.  A  sharp  south* 
west  breeze  dispersed  the  veil  of  mist;  and  the  dark  blue 
canopy  of  heaven  was  seen  between  the  narrow  lines  of  the 
bighest  feathery  clouds.    The  whole  western  declivity  of  the 
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Cordillera  (adjacent  to  ChorilloB  and  Caacas),  coTered  with 
■buge  blocks  of  quartz  13  or  15  feet  long;  and  the  plains  of 
Cliala  and  Molinos,  as  far  as  the  sea  coast  near  Truxillo,  lay 
extended  before  our  eyes,  with  a  wonderful  effect  of  apparent 
proximity.  We  now,  for  the  first  time,  commanded  a  riew 
of  the  Pacific.  We  saw  it  distinctly ;  reflecting  along  the  line 
of  the  coast  an  immense  mass  of  light,  and  rising  in  immea- 
Biirable  expanse  until  bounded  by  the  clearly-defined  horizon. 
The  delight  which  my  companions,  BonpJand  and  Carlos 
Montufar,  shared  with  me  in  viewing  this  prospect,  caused  ua 
to  forget  to  open  the  barometer  on  the  Alto  de  Guangamorca. 
According  to  a  calculation  which  we  made  at  a.  place  some- 
what lower  down  (an  isolated  farm  called  the  llato  de  Guanga- 
marca),  the  point  at  which  we  first  gained  a  view  of  ike 
ocean,  must  hare  been  at  no  greater  an  elevation  than  between 
9380  and  9600  feet. 

The  view  of  the  Pacific  was  solemnly  impressive  to  one, 
who,  like  myRelf,  was  greatly  indebted  for  the  formation  of 
his  mind,  and  the  direction  given  to  Ilia  tastes  and  aspirations, 
to  one  of  the  companions  of  Captain  Cook.  I  made  known 
the  general  outline  of  my  travelling  achemes  to  John  ForstOT, 
when  I  had  the  advantage  of  visiting  England  under  his 
guidance.nowmore  than  half  a  century  ago.  Forster'a  charming 
pictures  of  Otaheite  had  awakened  throughout  Northern  Europe 
a  deep  interest  (mingled  with  a  sort  of  romantic  longing),  in 
favour  of  the  islands  of  the  Pacific  Ocean.  At  that  period, 
when  but  few  Europeans  had  been  fortunate  enough  to  visit 
those  islands,  I  cherished  the  hope  of  seeing  them,  at  least  in 
part ;  for  the  object  of  my  visit  to  Lima  was  twofold :  first,  to 
observe  the  transit  of  Mercury  over  the  solar  disc,  and 
secondly,  to  fulfil  a  promise  1  had  made  to  Captain  Bandin, 
on  my  departure  from  Paris.  This  promise  was  to  join  iiim 
in  the  circumnavigatory  voyage  which  he  was  to  undertake 
as  soon  as  the  French  Republic  could  furnish  the  necessary 
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American  papers  circulated  in  the  Antilles  annoiineed 
that  the  two  French  corvettes,  Le  Giograpke  and  ILe  Natu- 
raliste,  were  to  sail  round  Cape  Horn,  and  to  touch  at 
Callao  dc  Lima.  This  information,  which  I  received  when 
in  the  Havannah,  after  having  completed  my  Orinoco  journey, 
caused  me  to  relinquish  my  original  plan  of  proceeding 
through  Mexico  to  the  Philippines.  I  lost  no  time  in  engag- 
ing a  ship  to  convey  me  from  Cuba  to  Cartagena  de  Indias. 
But  Captain  Baudin's  expedition  took  quite  a  different  course 
from  that  which  had  been  expected  and  annoimced.  Instead 
of  proceeding  by  the  way  of  Cape  Horn,  as  had  been  intended 
at  the  time  when  it  was  agreed  that  Bonpland  and  I  should 
join  it,  the  expedition  sailed  roimd  the  Cape  of  Grood  Hope. 
One  of  the  objects  of  my  visit  to  Peru,  and  of  my  last  journey 
across  the  chain  of  the  Andes,  was  thus  thwarted;  but  I  had 
the  singular  good  fortune,  at  a  very  unfavourable  season  of 
the  year,  in  the  misty  regions  of  Lower  Peru,  to  enjoy  a  clear 
bright  day.  In  Callao  I  observed  the  passage  of  Mercury 
over  the  s\m*s  disc,  an  observation  of  some  importance  in 
aiding  the  accurate  determination  of  the  longitude  of  lima 
(20),  and  of  the  south-western  part  of  the  new  continent. 
Thus,  amidst  the  serious  troubles  and  disappointments  of  life, 
there  may  often  be  foimd  a  gi*ain  of  consolation. 


ILLUSTRATIONS  AND  ADDITIONS. 

(1)  p.  390—"  On  the  Ridge  of  the  Andes  or  Antig." 

The  Inca  Garcilaso,  who  was  well  acquainted  with  the 
native  language  of  hia  country,  and  who  loved  to  trace 
etymologies,  invariably  calls  the  chain  of  the  Andes,  "laa 
Montafiaa  de  los  Antis."  He  states  positively  that  the  great 
mountain- chain,  eastward  of  Cuzco.  derives  its  name  from  the 
race  of  the  Antia  and  from  the  proviuce  Anti,  which  was  situ- 
ated to  the  east  of  the  capital  of  the  Incas.  The  quaternary 
divisions  of  the  Peruvian  empire,  aecording  to  the  four  cardinal 
points,  reckoning  from  Cuzco,  did  not  derive  their  namoa 
from  the  very  circumstantial  words  (having  reference  to  the 
sun)  which  in  the  Quichua  language  signify  east,  west,  north, 
and  south  (intip  Uucsinanpata,  intip  yaucunanpata,  intip 
chaututa  chayananpata,  intip  chaupunchau  chayononpata). 
Those  divisions  were  named  from  provinces  and  races  of 
people  (Provincias  llamadas  Anti,  Cunti,  Chincha  y  Colla) 
situated  to  the  east,  west,  north,  and  south,  with  reference 
to  the  city  of  Cuzco,  which  was  the  centre  of  the  empire. 
The  four  divisions  of  the  Inca  theocracy  were  accordingly 
named  Antisuyu,  Cuntisuyu,  Chinchasuyii,  and  Collasuyu;  the 
word  Stiyit  signifying  strip  or  part.  Notwithstanding  the 
great  distance  between  them,  Quito  belonged  to  Chinchasuyu ; 
and  in  proportion  as  the  Incas,  by  their  religious  wars,  ex- 
tended their  faith,  their  knguage,  and  their  despotic  govern- 
ment, these  Suyns  acquired  greater  dimensions  and  became 
more  unequal  in  magnitude.  With  the  names  of  the  provinces 
was  thus  associated  an  indication  of  their  position;  and  "  to 
name  those  provinces,"  observes  Garcilaso,  "  was  the  same  na 
to  say  to  the  east  or  to  the  west."  (Nonibrar  aquellos  Partidos 
era  lo  mismo  que  decir  al  Orientc,  oal  Poniente.)  The  snow- 
chain  of  the  Andes  was  regarded  as  an  eastern  chain.  "  La 
Provincia  Anti  da  nombra  &  las  Montaflas  de  los  Antis. 
Llamaron  a  la  parte  del  Oriente  Antisuyu,  por  la  qual  tambien 
llaman  Anti  a  toda  aqucUa  gran  Cordillera  de  Sierra  Nevada 
que  pasa  al  Oriente  del  Peru,  por  dar  a  entender,  que  esta  al 
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Oriente."  (Commwi/anos  Pealps.  p,  i.  pp.  47.  122.)* 
writers  have  euppoHtd  the  name  of  the  Andes  chaiD 
derived  fiom  the  word  Antn,  which,  in  the  Quichua  lan- 
guage, signifioH  copper.  Tliat  metal  was  indeed  of  the 
higlicst  importance  to  a  people  who  for  their  edged- 
toola  or  cutting  instruments,  employed  not  iron,  but  a  sort 
of  copper  mixed  with  tin ;  but  still  the  name  of  copper 
mountains  would  scnrcely  have  been  estended  over  so  tb^  a 
ohain.  Professor  Buschmann  has  justly  observed,  that  the 
ftnal  "a"  is  rclained  in  the  word  anta  when  it  forms  part  of  a 
oompouiiil ;  and  Oaroilnso  expre§Bly  adduces  aa  an  example 
anla,  copiHir,  and  auiamari-a,  province  of  copper.  Moreover 
in  the  ancient  language  of  tlic  Inca  empire  (the  Quichua), 
words  and  their  compounds  fu-e  so  simple  in  formation  that 
the  conversion  of  "a"  into  "i"  ih  out  of  the  question;  so 
that  Ania,  copper,  and  Aiili  or  Anff  (the  country  or  an 
inhabitant  of  the  Andi*  or  the  mountain-chain  itself)  must  be 
regarded  as  words  totally  distinct  irom  each  other.  In  dic- 
tionaries of  the  Quichua  language,  with  explanations  in 
Spanish,  the  word  Anti  or  Ante  has  the  following  interpreta- 
tions: la  tierra  de  los  Atules ; — el  Itulfo,  hombre  de  lot 
jindet : — la  Sierra  de  los  Andes.  The  original  signifioatioB 
or  derivation  of  the  word  is  buried  in  the  darkness  of  past 
ages.  Besides  Antisuyu,  some  other  compounds  of  which 
Anti  or  Ante  forms  a  part,  are,  Anteruna  (the  native  inhabitant 
of  the  Andes),  Anteunccuy  or  Antionecoy  (the  sickneee  of  the 
Andes;  mal  de  los  Andes  pettifero.) 

(2)  p.  390 — "  The  Cojmtess  de  Chinchon." 
This  lady  was  the  wife  of  the  Viceroy  Don  Geronimo  Yer- 
nandez  de  Cabrera,  Bohadilla  y  Mendoza,  Conde  de  Chinohon, 
who  governed  Peru  from  1629  to  1639.  The  cure  of  the 
Vice.Queen  took  place  in  the  year  1 638.  A  tradition  which 
is  current  in  Spain,  hut  which  I  have  frequently  heard  con- 
tradicted in  Loxa,  names  Juan  Lopez  de  Cailizarea,  Corre- 
gidor  of  the  Cabildo  de  Losa,  as  the  person  by  whom  the 

*  Tronslaiion. — "From  the  Province  Anti  the  Montattasof  the  AatiM 
received  their  name.  Anlisnja  Bignified  Iho  eastern  direction,  and  for 
ihtti  teason  the  name  Anti  was  given  to  all  tJiat  part  of  the  great  Cor- 
dllUra  of  Sierra  Nevada  which  runs  along  the  east  of  Peru,  to  denote 
tliil  It  waa  gituatsd  In  the  eaaV  WmametUarioi  Btalea,  pt.  i,  a&  43, 
I22.)-Eo.  -i-         F»«> 
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Quina  (Cinchona)  bark  was  first  brought  to  Lima, 
▼ersally  recommended  bs  a  medicine.  In  Losa,  I  have  heard 
it  affirmed  that  the  salutary  properties  of  the  tree  were  long 
previously,  though  not  generally,  known  in  the  mountainous 
regions.  Immediately  after  my  return  to  Europe,  I  expressed 
doubts  whether  the  discovery  had  really  been  made  by  the 
natives  in  the  vieinity  of  Loxa.  for  the  Indians  in  the  neigh- 
bouring TOllej-S,  where  intermittent  fevers  are  very  prevalent, 
have  an  aversion  to  the  Quina  bark,*  The  story  which  sets 
forth  that  the  natives  learned  the  virtues  of  the  Cinchona 
from  the  lions,  "  who  cure  themselves  of  intermittent  fever  by 
gnawing  the  bark  of  the  Quina  tree,""f  appears  to  bo  merely 
a  monkish  fiction,  and  wholly  of  European  origin.  No  such 
disease  as  the  lion's  fever  is  known  in  the  New  Continent; 
for  the  so-called  great  American  lion  {jFelis  concolor)  and  the 
small  mountain  lion  (the  Puma,  whose  footmarks  I  have  seen 
on  the  enow)  are  never  tamed,  consequently  never  become 
the  subjects  of  observation.  Nor  are  the  various  species  of 
the  feline  race,  in  either  continent,  accustomed  to  gnaw  the 
bark  of  trees.  The  name  "  Countess's  Powder  "  (^Pulvis  Comi- 
tissie)  originated  in  the  circumstance  of  the  bark  having  been 
dealt  out  as  a  medicine  by  the  Countess  de  Chinchon.  But 
this  name  was  subsequently  metamorphosed  into  "  Cardinal's" 
or  "Jesuit's"  Powder,  because  Cardinal  de  Lugo,  Procurator- 
General  of  the  Order  of  the  Jesuits,  made  known  the  medicine, 
whilst  he  was  on  a  journey  through  France,  and  recommended 
it  the  more  ui^nlly  to  Cardinal  Mazarin,  as  the  brethren  of 
the  Order  were  beginning  to  carry  on  a  profitahle  trade  in 
the  South  American  Quina  bark,  which  they  coutrived  to 
obtain  through  their  missionaries.  It  is  scarcely  necessary  to 
mention  that  Protestant  physicians  suffered  themselves  some- 
times to  be  influenced  by  religious  intolerance  and  hstretl  of 
the  Jesuits,  in  the  long  controversy  that  was  maintained, 
respecting  the  good  or  evil  effects  of  the  fever  bark. 

(3)  p.  393 — "  Aposenlos  de  Muialo." 

The  Aposentos  are  dwellings  or  inns.     They 

•  Sec  mj  Treatise  on  llie  Qaina  Woods,  inserted 
der  Oeselladutfi  nalv-r/orechtiider  Frm-nde  su  Berlin,  Jakrg. 

t  HiaCoire  deTAcad.  dea  Sciences,  annie  1738. 
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th^  (^lichua  language  Tam/m,  whence  the  Spanish  term 
Tamho  (an  inn).  On  the  subject  of  these  Aposentos  see 
('ic<ja's  Chronica  del  Pern  (cap.  41  ed.  de  1544,  p.  108),  and 
my  J'urx  des  (ordiUeres  (PI.  xxiv). 

(4;  p.  394—''  The  fortress  of  the  Canar." 

Tliis  fortress  is  situated  near  Turehe,  and  at  an  elcTation  of 
about  10.6-10  feet.*  Not  hi  distant  from  the  Fortalezadel 
('jifiiir  is  situated  the  celebrated  ravine  of  the  sun,  called  the 
Inti  (iuayeu  (in  the  Quichua  language  huaycco).  In  this  raTine 
there  are  some  rocks  on  which  the  natives  imagine  ther  see 
the  image  of  the  sim.  and  a  bench  called  the  Inga-Chungana 
(Incachuncana),  the  Inca'splay.  I  made  dra^-ings  of  both. 
(  Vttes  des  Cord.,  pi.  xviii.  et  xix.) 

(5)  p.  394 — "  Causeways  covered  with  cemented  graveV 

See  Velasco's  Ilistoria  de  Quito,  1844,  (t.  i.  p.  126— 
128).  and  Prescotts  History  of  the  Conquest  of  Peru,  (vol.  i. 
p.  157.) 

(6)  p.  395—"  Fliyhts  of  Steps:' 

See  Pedro  Sancho  in  Eamusio,  vol.  iii.  fol.  404,  and  the 
Extracts  from  Manuscript  Letters  of  Hernando  Pizarro,  of 
which  Mr.  Prescott,  the  great  Jtdstorical  writer,  now  at 
Boston,  has  so  advantageously  availed  himself  (vol.  i.  p.  444). 
**E1  caraino  de  las  sierras  es  cosa  de  ver,  porque  en  verdad  en 
Jticna  tan  fragosa  en  la  cristiandad  no  se  han  visto  tan  her- 
mosos  caminos,  toda  la  mayor  parte  de  calzada."f 

.^(7)  p.  396 — "  Greeks,  Romans,  8fc.,  present  examples  of  these 

contrasts.'^ 

'"  The  Greeks,"  says  Strabo,  (lib.  v.  p.  235,  Casaub,)  "  in 
building  their  cities  sought  to  produce  a  happy  result  by 
aiming  at  the  union  of  beauty  and  solidity ;  but,  on  the  other 
hand,  the  Romans  directed  particular  attention  to  objects 
which  the  Greeks  neglected ;  paving  the  streets  with   stone, 

^  I  have  given  a  drawing  of  it  in  the  Vues  des  Cordilleres,  pi.  xrii.; 
?8ee  also  Cie9a,  cap.  44,  P.  i.  p.  120. 

+  Tran8laiion.'—"The  road  of  the  Sierras  is  wonderful  to  behold;  for 
"truly,  throughout  all  Christendom,  there  are  not  to  be  seen  such  beau- 
t  iful  roads  on  such  rugged  ground,  and,  for  the  most  part  they  are  paved." 
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building  aqueducts  to  provide  a  plentiful  supply  of  water,  and 
constructing  drainage  for  carrying  all  the  nncleanlinees  of  the 
city  into  llie  Tiber.  They  likewise  paved  all  the  roads  in 
the  country,  bo  that  the  merchandize  brought  by  trading 
vessels   might  be  conveniently  transported  from    place  to 

(8)  p.  397 — "  Nemterequeteba,  the  messenger  of  God." 
Civilization  in  Mexico  (the  Aztec  countiy  of  Anahuac),  and 
in  that  country  which,  in  the  Peruvian  theocracy,  was  CMlled 
the  Empire  of  the  Sun,  has  so  rivetted  the  attention  of 
Europe,  that  a  third  point  of  dawning  civilization,  the  moun- 
tainous regions  of  New  Granada,  was  long  totally  lost  sight 
of.  I  have  already  treated  this  subject  in  some  detail.* 
The  government  of  the  Muyscas  of  New  Granada  bore 
some  resemblance  to  the  constitution  of  Japan;  the  tem- 
poral ruler  corresponded  with  the  Cubo  or  Seogun  at 
Jcddo,  and  the  spiritual  ruler  was  lilic  the  sacred  Dairi 
at  Meaco.  The  table-land  of  Bogota  was  called  by  the 
natives  of  the  country  Bacata,  i.  e.,  the  utmost  limit 
of  the  cultivated  plains  conBidered  with  reference  to  the 
mountain  wall.  When  Gonzalo  Ximcncz  de  Quesada 
advanced  thither  he  found  the  country  ruled  by  three  powers, 
whose  relative  subordination  one  to  another  is  not  now  clearly 
understood.  The  spiritual  chief  was  the  electoral  high  priest 
of  Iraca  or  Sogamoso  (Sugamusi,  the  place  at  which 
Kemterequeteha  is  said  to  have  disappeared),  the  temporal 
princes  were  the  Zake  (Zaque  of  Hunsa  or  Tunja),  and  the 
Zipa  of  Funza.  The  last-named  prince  seems  to  have  been, 
in  the  feudal  constitution,  originally  subordinate  to  the  Zake. 

The  Muyscas  had  a  regular  system  of  computing  time,  with 
intercalation  for  thearaendment  of  tlie  lunar  year.  For  money 
they  made  use  of  small  circular  gold  plates,  cast,  and  all 
equal  in  diameter,  (a  circumstance  worthy  of  remark,  as  traces, 
of  coinage  even  among  the  ancient  and  highly  civilized  Egyp- 
tians have  hitherto  been  sought  in  vain).  Their  temples  of 
the  Sun  were  built  with  stone  columns,  some  vestiges  of 
which  have  recently  been  discovered  in  Leiva.f     The  race  of 

*  See  Vuea  de»  CordiUires  et  Monvmetis  ilea  pevplea  indtgines  de 
I'Amd-iqtte,  ed.  in  8to.  t.  ii-pp.  220—267. 

t  Joaquin  Aeosta,  Compaidio  kiaUtrieo  del  Deecubrimienio  de  h 
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the  Muytwaa  should  properly  be  distingoishpcl  by  the  dcao^ 
mination  Chibchas;  for  Muysca,  in  the  Chibcha  language, 
merely  signifiea  men  or  pmplr.  The  origin  und  the  elenoenla 
of  civil  ieation,  introduced  among  the  Muyscas,  woi^e  attributed 
to  two  mythical  beings,  Uuchica  and  Nemterequetebn.  who 
arc  frequently  confounded  one  with  another.  Bucbtca 
the  most  mythical  of  the  two;  having  been  in  Bome  di 
regarded  aa  divine  and  even  equal  to  the  Sun.  His  fair 
pauion  Chia  or  Huythaca  occasioned,  through  her  magical  art, 
the  submersion  of  the  beautiful  valley  of  Bogota,  and  ft>r 
that  reason  she  was  banished  from  the  earth  by  Bochica.  and 
made  to  revolve  round  it  as  the  moon.  Bochica  struck  the 
rocks  of  Tequendama,  and  thereby  opened  a  pnssngc  through 
which  the  waters  flowed  off,  in  the  neighbourhood  of  the 
Giiints'  Field  (Campo  de  Gignntea),  where,  at  the  elevation  of 
8792  feet  above  the  level  of  the  sea,  the  bones  of  elephant -like 
Mastodons  have  been  discovered.  Itisstated  by  Captain  Codi- 
rane,'*  and  by  Mr.  Jolm  Ranking,'!'  ^"^  animals  like  the 
Mastodon  still  live  in  the  Andes,  and  that  they  cast  their 
teeth.  Netnterequetcba,  sumamed  Chinzapogua,  (el  enviatio 
de  D'o»,  the  envoy  of  God,)  was  regarded  as  a  human  being. 
He  is  represented  as  a  bearded  man,  who  came  from  the 
East,  from  Pasca.  and  who  dis.-tppeared  at  i^ogamoso.  The 
foundation  of  the  sanctuary  of  Iraea  is  sometimes  ascribed  to 
Nemterequeteba  and  sometimes  to  Bochica.  Tlio  latter,  it 
would  appear,  also  bore  the  name  of  Nemterequeteba,  and, 
therefore,  that  the  one  should  have  been  confounded  with  the 
other,  on  such  unhistoric  ground,  is  a  circumstance  easilj; 
accounted  for. 

My  old  friend  Colonel  Acosta,  in  his  admirable  work 
titled  Compendia  de  la  Historia  de  la  Nueva  Gr. 
TOUTS  to  show,  through  the  evidence  of  the  Quichda  Innguager 
thttt  New  Granada  is  the  native  land  of  the  potato  plant.     In 
the    Compendia  (p.  ISd),   he  observes,   "  that  as  the  potato 
(Solannm  tuherosum)  is  known  in  Usra^  by  the  indigenoua 
name  Yomi,  and  not  by  the  Peruvian  name,  and  as  it  -v 
found  by  Queeada,    cultivated  in  the  province  of  Velez 

Jfiieva  GraiHfla.  1818,  pp.  ISB,   isa,  206,  and  208;  Bidletin  de  I 
SociUi  de  OSosrraphie  de  ParU,  1817.  p.  114. 

•  Journal  of  a  Beaidf  nam  Cidambia.  182B,  vol.  it.  p.  390. 

t  ButorimI  Satareht»  on  tAe  Conquad  <^  Peru,  1827>  p.  3W. 
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1537,  a  period  when  its  introduotion  ft'oin  Chile.  Peru,  and 
Quilo  muBt  have  been  improbable,  the  plant  may  be  r^arded 
as  indigenous  to  New  Granada."  It  must,  however,  be  borne 
in  mind  that  the  Peruvians  had  invaded  Quito,  and  made 
themselveB  completely  masters  of  it  before  1525,  in  which 
yeai'  the  death  of  the  luca  Huayna  Capac  occurred.  Indeed, 
tho  Bouthem  provinces  of  Quito  fell  under  the  dominion 
of  Tupac  Inca  Yupanqui  at  the  close  of  the  fifteenth 
century.*  The  history  of  the  first  introduction  of  the  potato 
into  Europe  is,  unfortunately,  involved  in  much  obscurity,  but 
the  merit  of  the  introduction  is  still  verj-  gpnoially  supposed 
to  be  due  to  Sir  John  Hawkins,  who  is  snid  tu  have  brought 
the  piont  fi;om  Santa  Fe  in  the  year  1563  or  1566.  But 
a  fact,  which  appears  to  be  better  authenticated,  is,  that 
the  firfit  potatoes  grown  in  Europe  were  those  planted  hy 
Sir  Walter  Raleigh  chi  his  estate  at  Youghal  in  Ireloud, 
from  whence  they  were  conveyed  to  Lancashire.  The 
Banana-tree  {Masa),  which,  siuce  the  onrival  of  the  Spa- 
niards, hna  been  cultivated  in  all  the  warmer  porta  of 
New  Granada,  is  believed,  by  Colonel  Acosta  (p.  205),  to 
have  been  known  only  in  Choco  before  the  Conquista.  The 
name  Cundinamaroa,  which  by  affected  erudition  was  applied 
to  the  young  republic  of  New  Ciranada  in  the  year  181 1,  a 
name  suggestive  of  golden  dreams  (aueflos  dorados),  would 
properly  be  Cundirumarea.  not  Cunturmorca.f  Luis  Daza, 
who  accompanied  the  small  invading  army  commanded 
by  the  Conquistador  Sebastian  de  Belatcazar,  who  advanced 
from  the  south,  mentions  having  heard  of  a  distant  country, 
rich  in  gold,  and  inhabited  by  the  race  of  the  Chicas.  This 
country,  Daza  states,  was  called  Cundirumarea.  and  its  prince 
solicited  auxiliary  troops  from  Alahuallpa  in  Caxamarca. 
The  Chicbas  have  been  confounded  with  the  Chihchos  or 
Muyscas  of  New  Granada;  and  by  a  similar  mistake  the  name 
of  the  unknown  mot's  southerly  region  has  been  transferred 
to  this  country. 

(9)  p.  iOO~"Fall  of  the  Bio  de  aiamaija." 
See  my  Reimeil  det  Observ.  Asiron.,  vol.  i.  p.  304;  Niveile- 
mcnt  Barometriqac,  No.  2^6-242.     I  made  a  drawing  of  the 
'  Presoolifa  Oongutat  qf  Peru,  vol  i.  p.  332. 
f  Sec  Garciluo,  lib.  vUi.  cap.  2;  alio  Joaquia  Acoata,  p.  ISS. 
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swimming  courier,  representing  him  in  the  act  of  winding 
round  his  head  the  handkerchief  containing  the  letters.  See 
Vues  des  Cordilleres,  pi.  xxxi. 

(10)  p.  401 — "-^  point  of  some  importance  to  the  geography  of 
tbouth  America,  on  account  of  an  old  observation  of  La 
Condamine.^^ 

My  object  was  to  connect  chronometrically,   Tomependa, 
(the  Rtartinp-point  of  La  Condamine's  journey)   and   other 
places  on  the  Amazon  river,  geographicallv  determined  by 
him,  with  the  town  of  Quito.     La  Condamme  w£is  in  Tome- 
penda  in  June,  1743;    consequently,  59  years  before  I  visited 
that  place,  which  I  found,  after  astronomical  observations  made 
during^  three  consecutive  nights,  to  be  situated  in  south  lat. 
50  31'  28",  and  west  long.  78°  34'  55f^),     By  my  observations, 
and  a  laborious  recalculation  of  all  those  previously  made,  Olt- 
manns  has  shewn  that  until  the  time  of  my  return  to  France 
the  longitude  of  Quito  had  been  erroneously  determined,  and 
that  the  error  made  a  diflference  of  full  50J  arc-minutes.* 
Jupiter's  satellites,  lunar  distances,  and  occultations  afford  a 
satisfactory  accordance,  and  all  the  elements  of  the  calculation 
are  before  the  public.     The  too  easterly  longitude  which  had 
been  determined  for  Quito  was,  by  La  Condamine,  carried  to 
Cuenca  and  the  Amazon  river.     "  Je  fis,"  says  La  Condamine, 
"  mon  premier  essai  de  navigation  sur  un  radeau  (balsa)  en 
descendant  la  riviere  de  Chmchipe  jusqu'a  Tomependa.     II 
fallut  me  contenter  d*en  determiner  la  latitude  et  de  conclure 
la  longitude  par  les  routes.     J'y  fis  mon  testament  poKtique 
en  r^digeant  Textrait  de  mes  observations  les  plus    impor- 
tantes."t 

(11)  p.  403 — "  At  the  elevation  0/ nearly  12,800^c^  above  the 

sea,  we  found  marine  fossils  J*^ 

See  my  Essai  giognostique  stir  le  Gisement  des  Itoches, 
1823,  p.  236;  and  for  the  first  zoological  determination  of 
the  fossils  contained  in  the  cretaceous  formation  of  the 
Andes  chain,  see  Leopold  de  Buch,  Petrifications  recueilUes  en 
Amirique  par  Alex,  de  Humboldt  et  Charles  Degenhardt, 
1839  (in  fol.),  pp.  2,  3,  5,  7,  9,  11,  18,  22.      Pentland  found 

♦  See  Humboldt,  SecueU  des  Ohserv.  Astron.  vol.  11.  pp.  809 — 359. 
t  Journal  du  Voyage/ait  d  VEquoitenr,  1751,  p.  186. 
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fossil  shells  of  the  Silurian  formation  in  Boli' 
Nevado  of  Antakana  at  the  elevation  of  17,480  feet. 
Moty  Somerrille'a  Physical  Geography,  1849,  Tol.  i.  p.  185.) 

(12)  p.  407 — "The  point  at  which  the  AttdeS' chain  iaintergeoted 
hy  the  magnetie  equator." 
See  my  Relation  Hist,  da  Voyage  aux  Rfgimis  EquinoxiaUe, 
t.  iii,  p.  632;  and  Cosmos,  vol.  i.  pp.  191,432;  where,  through 
errors  of  the  press,  the  longitude  is  in  one  place  marked 
48"  40',  and  in  another  80"  40',  whereas  it  ought  to  be 
80°  54'. 

(13)  p.  409 — "  Tedious  court  cersmonies." 
Conformabty  with  an  ancient  ceremonial,  Atahuallpa  spat, 
not  on  the  ground,  but  into  tLe  hand  of  a  distinguished  lady 
of  the  Court  circle.  "This  was  done,"  observes  Oarcilaso, 
'■  by  reason  of  his  mojosty."  "  El  Inca  nuuea  escupia  en  el 
siielo,  aino  en  la  mano  de  una  Seiiora  mui  principal,  por 
Magestad."      (Garcilaso,  Comment,  Realee,  p.  ii.  p.  46.) 

(14)  p,  410—"  Capliritij  of  Atahuallpa." 
The  captive  Inca  was.  at  his  own  desire,  a  short  time  before 
he  was  put  to  death,  conducted  into  the  open  air,  for  the 
purpose  of  seeing  a  large  comet,  described  to  have  been  of  a 
greenish  black  hue,  and  nearly  as  thick  as  a  man's  body; 
("  una  comefa  rerdirtegra,  poco  mewis  gruesa  que  el  cuerpo 
de  an  kombre,"  Oarcilaso,  p.  ii.  p.  44).  This  comet,  which 
Atahuallpa  saw  shortly  before  his  death,  (therefore,  in  July 
or  August,  1533),  he  supposed  to  be  the  same  comet  of  evu 
omen,  which  had  appeared  at  the  death  of  his  father  Hnayna 
Capac,  aiid  was  certainly  identical  with  that  observed  by 
Appian.*  The  comet  was  seen  by  Appian,  on  the  2l8t  of 
July,  standing  high  in  the  north,  near  the  constellation  of 
Perseus;  and  it  appeared  like  a  sword  held  by  Pci-seus,  in  his 
right  hand.f     The  year  in  which  the  Inca   Huayna   Capao 

*  Piogrfi,  ConUtograpkie,  t  i.  p.  496 ;  and  Qalle'a  VeneiAnisa  oiler 
bisher  berechneten  Ctymelenbahnen,  In  Olbers'  Maeieal  method  qf  calcu- 
laiing  the  course  o/a  Comet,  1S4T,  p.  206. 

t  Msdlot's  Aelrontmie,  1848,  p.  307 ;  also  Sclmnrrer'a  Chronik  der 
Seuchen  in  Verbindung  mil  pUichsciligen  Erecheinungen,"  1825, 
part  ii.  p.  82. 
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died,  in  considered  by  RobertBon  not  to  be  SBtiafecforilj  deter- 
mined; hut  the  inveHtigations  of  Balboa  and  Vtlasco  shew, 
that  the  event  mun  have  occurred  about  the  end  of  l.i25. 
The  etatementa  of  IleveliuB  {C<>mfl<iyraphle.  p.  844).  and  of 
Pingre  (vol.  i.  p.  485).  obtain  addilional  confirmation  from 
the  testimony  of  Garcikso.  (p.  i.  p.  321.)  and  the  traditions 
preserved  among  the  Amautns  (*'  que  Ron  Ioh  filoRofos  de 
nquella  republica").  I  mny  hero  add  therentark,  that  Oviedo 
is  certAinly  incorrect  in  stating  in  the  yet  unpublished  con- 
tinuation of  hie  "  Historia  de  las  Indiat"  that  the  name  of 
the  Inca  was  not  Atalmnllpa,  but  Atabaliya.  See  Preaoott'i 
Conqtiest  of  Peru,  vol.  i,  p.  498. 

(15)  p.  410— "flucarfoif  de  Oro,"  (3.838.000  golden  ducalt.) 
Tile  sum  mentioned  in  the  text  is  that  stated  by  DarciUso 
de  la  Vega.*  On  this  subject,  however,  Padre  Bias  Valem 
and  Gomera  give  different  oecounts-f  Moreover,  it  is  difficult 
to  ascertain  tbe  precise  value  of  the  Uucodo  Castellano  or 
Peso  de  Oto.'I  The  intelligent  historian,  Prescott,  has  had 
the  opportunity  of  consulting  a  manuscript,  bearing  the 
promising  title  of  "Ada  de  Repartieion  dfl  Reseate  d» 
Atahnallptt"  (Act  of  assessment  for  the  ransom  of  Atahuallpa). 
The  Peruvian  booty  shared  by  the  brothers  Pizarro  and 
by  Alma^ro,  appears  to  be  too  highly  estimated  by  Presoott, 
who  says  it  amounted  to  3,500,000(.  sterling,  but  the  ransom 
money,  the  treasures  of  the  different  temples  of  the  Sun,  and 
of  the  Huertas  de  Oro,  were  all  included  in  that  a 


(16)  p.  412—"  The  great  Huayna  Capac.  wha.for  a  Child  oj 
the  Sun,  teas  someivhai  disposed  to  Jree-thinking." 
The  nightly  disappearance  of  the  sun  eseited,  in  the  mind 
of  the  Inca,  many  philosophic  doubts  respecting  the  govern' 
ment  of  the  world  by  that  luminary.     Among  the  Inca's  re- 
marks on  this  subject,  as  recorded  by  Padre  Bias  Valera,  aro 
I  the  following : — "  Many  maintain  that  the  sun  lives  and  is  tha 

•  Commentarioa  maittde  Ira  Inau,  parte  ii.  172S,  pp.  27,  fil. 

f  Hitloria  de  lae  Jndiai,  1633,  p.  ST.     See  m;  Eagai  Politiqae  suf 
I  la  Noutrelle  Eepagne,  ed.  S,  t.  iii.  p.  Hi. 

I  t  See  th«  Euai  politique,  t.  iii.  p.  371,  377;   and  abo  Joaqnia 

I  Anwta's  HeKtArimitTOo  dt  la  Xwva  Oranada,  1818,  p.  11. 

I  5  Proeoott'B  Congueat  of  Pera,  vol.  i.  pp.  161—477. 
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creator  and  maker  of  all  things  {el  hacedor  de  todas  las 
cosas) ;  but  whosoever  desires  to  do  a  thing  completely  must 
continue  at  his  task  without  intermission.  Now  many  things 
are  done  when  the  sun  is  absent,  therefore,  he  cannot  be  the 
creator  of  all.  It  may  also  be  doubted  whether  the  sun  be 
•really  living,  for,  though  always  moving  round  in  a  circle,  he  is 
never  weary  {no  se  cansa).  If  the  sun  were  a  living  thing  he 
would,  like  ourselves,  become  weary ;  and  if  he  were  free,  he 
would,  doubtless,  sometimes  move  into  parts  of  the  heavens 
in  which  we  never  see  him.  The  sun  is  like  an  ox  bound  by 
a  rope,  being  obliged  always  to  move  in  the  same  circle  {como 
una  Res  atada  que  siempre  hace  %m  mismo  cerco\  or  like  an 
arrow  which  can  only  go  where  it  is  sent,  and  not  where  it 
may  itself  wish  to  go."  (Garcilaso,  Comment,  Reales^  p.  i. 
lib.  viii.  cap.  8,  p.  276.)  The  Inca's  simple  comparison  of 
the  circling  movement  of  a  heavenly  body  to  that  of  an  ox 
fastened  by  a  rope  is  very  curious,  owing  to  a  circumstance 
which  may  be  explained  here.  Huayna  Capac  died  at  Quito 
in  1525  (seven  years  prior  to  the  invasion  of  the  Spaniards), 
and  his  empire  was  divided  between  Huascar  and  Atahuallpa. 
Now,  in  the  native  language  of  Peru,  the  name  Huascar  sig- 
nifies rope,  and  Atahuallpa  means  a  cock  or  a  fowl.  Instead 
of  res  Huayna  Capac  probably  used  the  word  signifying,  in  his 
native  language,  animal  generaUy;  but,  even  in  Spanish,  the 
word  res  is  not  applied  exclusively  to  oxen,  but  is  employed 
to  denote  cattle  of  all  kinds.  How  far  the  Padre,  with  the 
view  of  weaning  the  natives  from  the  dynastic  service  of  the 
Inca,  may  have  mingled  passages  from  his  own  sermons  with 
the  heresies  of  the  Inca,  we  need  not  here  inquire.  That  it 
was  deemed  very  important  to  keep  these  doubts  from  the 
knowledge  of  the  lower  classes  of  the  people  is  evident,  from 
the  very  conservative  policy  and  the  state  maxims  of  the 
Inca  Hoca,  the  conqueror  of  the  province  of  Charcas.  This 
Inca  founded  schools  exclusively  for  the  higher  classes,  and, 
imder  heavy  penalties,  prohibited  instruction  being  given  to 
the  common  people,  lest  it  should  render  them  presumptu- 
ous, and  cause  them  to  distuib  the  State.  (No  es  licito  que 
ensenen  a  los  hijos  de  los  Plebeios  las  Ciencias,  porque  la 
gente  baja  no  se  eleve  y  ensobervezca  y  menoscabe  la  Repub- 
fica;  Garcilaso,  p.  i.  p.  276.)  Thus  the  theocracy  of  the  Incas 
may  be  said  to  have  resembled  the  Slave  States  in  the  free 
land  of  the  North  American  Union. 
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(17)  p.  415 — ^^  Expected  restoration  of  the  Inca  rule." 
I  have  treated  this  subject  itt  length  in  another  work. 
Sir  Walter  Italeigli  had  heard  of  an  old  prophecy  current  in 
Peru,  which  foretold  "'  that  from  Inglaterra  those  logos  shoulde 
be  againe  in  tinic  to  come  restored  and  dcliuered  front  the 
geruitude  of  the  said  conquerors.  I  am  resolued  that  if  there 
were  but  a  small  army  afootc  in  Guiana  inarching  towards 
Manoa,  the  chiefe  citie  of  Inga,  he  woidd  yield  her  Majesty 
by  composition,  so  many  hundred  thousand poonda  yearely,  as 
should  both  defend  all  enemies  abroad  and  dc&ay  all  expenses 
at  home,  and  that  he  woulde  besides  pay  a  garrison  of  3000 
or  4000  soldiers  very  royally  to  defend  him  against  other 
nations.  ITie  Inca  will  be  brouglit  to  tribute  with  great  glad- 
nes."  A  restoration  project,  which  promised  to  be  highly 
satisfactory  to  both  parties,  but,  unfortunately  for  the  succegs 
of  the  scheme,  the  dynasty  which  was  to  be  restored  and  which 
was  to  pay  for  the  restoration  was  wanting. 

(18)  p.  418 — "  T/ie  adceatiirous  expedition  of  Vasco  Nuaei 
de  Balboa." 
I  have,  in  another  work,  mentioned  the  fact  that  Columbus, 
long  before  his  death,  full  ten  ysiirs  piior  to  Balboa's  expedi- 
tion, was  aware  of  the  existence  of  the  South  Sea,  and  its  near 
proximity  to  the  eastern  coast  of  Veragua.*  Columbus  was  led 
to  the  knowledge  of  this  fact,  not  by  theoretical  speculations  cm 
the  configuration  of  Eastern  Asia,  but  by  positive  and  loual  in- 
formation obtained  from  the  inhabitants  themselves,  informatioii 
which  he  collected  on  his  fourth  voyage  (11th  May,  1502,  to 
the  7th  November,  1S04).  ITiisfourthvoyageled  the  Admiral 
from  the  coast  of  Honduras  to  the  Puerto  de  Mosquitos,  and 
even  as  far  as  the  western  extremity  of  the  Isthmus  of  Panama. 
The  natives  reported  (and  Columbus  commented  on  their  re- 
portsinthe  Carta rariaaima oiihe  7thofJuly,  1503),  "that not 
far  from  the  Rio  de  Belen,  the  other  seti  (the  South  Sea),  turns 

■  Mdalion  hUt,  t.  iii.  pp.  703,  705,  73S. 

t  Raleigh,  The  DiKovery  qftM  large,  rich,  and  heautifid  Empire 
qf  Ouiana,  performed  in  169fi.  Edition  published  by  Sir  Robert 
Bchombnrgk,  1818,  pp.  119  and  137, 

t  Examen   critique  de   Chiatoire   de  la   Oiographie  da  Noueeax 

._.        .  jj  desprogrie  de  VAelronornle  naniiqut  nuj;  I5me  et  \Smt 
p.  318. 
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(boxa)  to  the  mouths  of  the  G^ges ;  so  that  the  countries  <rf 
the  Aurea  (t.e.,  the  Chersonesos  Aurea  of  Ptolemy)  are 
situated,  in  relation  to  the  eastern  shores  of  Veragua,  as  Tor- 
tosa  (at  the  mouth  of  the  Ebro)  is  in  relation  to  Fuentarabia 
{on  the  Bidassoa)  in  Biscay,  or  as  Venice  in  respect  to  Pisa." 
But,  although  Balboa  first  saw  the  South  Sea  from  the  heights 
of  the  Sierra  de  Quarequa,  on  the  25th  of  September,*  it  was 
several  days  later  before  Alonzo  Martin  de  Don  Benito^  who 
had  discovered  a  passage  from  the  mountains  of  Quarequa  to 
the  gulf  of  San  Miguel,  embarked  on  the  South  Sea  in  a 

canoe,  t 

The  recent  acquisition  of  the  western  coast  of  the  New  Con- 
tinent by  the  United  States  of  North  America,  and  the  fame 
of  the  golden  treasures  of  New  (now  called  Upper)  California, 
have  rendered  the  question  of  forming  a  direct  communication 
between  the  shores  of  the  Atlantic  and  the  western  regions, 
by  the  isthmus  of  Panama,  more  urgent  than  ever.  I,  there- 
fore, consider  it  my  duty  here  once  more  to  direct  attention 
to  the  fact,  that  the  shortest  route  to  the  shores  of  the 
Pacific,  as  pointed  out  by  the  natives  to  Alonzo  Martin 
de  Don  Benito,  is  in  the  eastern  part  of  the  Isthmus,  and 
led  to  the  Golfo  de  San  Miguel.  We  know  that  ColumbusJ 
sought  for  a  narrow  pass  (estrecho  de  tierra  firme) ;  and  in 
the  official  documents  extant,  of  the  dates  of  1505,  1507,  and 
especially  in  that  of  1514,  mention  is  made  of  the  sought-for 
opening  (abertura),  and  of  the  pass  (passo),  which,  in  this 
district,  should  lead  directly  to  the  "Indian  Land  o£ 
Spices."  A  channel  of  communication  between  the  Atlanr 
tic  and  the  Pacific,  is  a  subject  which  has  more  or  less 
occupied  my  attention  for  the  space  of  forty  years;  and  in  my 
published  works,  as  well  as  in  the  several  memoirs  which,  with 
honourable  confidence,  the  Free  States  of  Spanish  America 
have  requested  me  to  write,  I  have  constantly  recommended 
a  hypsometrical  survey  of  the  Isthmus  throughout  its  whole 
length,  but  more  especially  at  two  points,  viz.,  where  at 
Darien  and  what  was  formerly  the  deserted  province  of 
Biruquete,  it  joins  the  South  American  Continent,  and  where, 

*  Peter  Martyr's  Epiat.  dxl.  p.  296. 

i*  Joaquin    Acosta,   Compendio    hist    del  Descuhrimiento    de  la 
Nueva  Oranada^  p.  49. 
t  Vida  del  Almirante  por  Don  Fernando  Coton,  cap.  90. 
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between  Atrato  and  the  Bay  of  Cupica,  on  the  shore  of  the 
Pacifie,  the  mountain  chain  of  the  Isthmus  almost  entirely 
diwippears.* 

In  the  year  1828  and  1829,  General  Bolivar,  at  my  request, 
caused  the  Isthmus  between  Panama  and  the  mouth  of  the 
Rio  Chagrcs  to  be  accurately  levelled  by  Lloyd  and  Falmarcf 
Since  that  time,  other  measurements  have  been  executed  by 
intelligent  and  experienced  French  engineers,  and  plans  have 
been  dra\>'n  out  for  canals  and  railways  with  locks  and  tiumels. 
But  these  measurements  have  invariably  been  made  in  the 
meridian  direction  between  Porto-bello  and  Panama,  or  west- 
ward from  thence,  towards  Chagres  and  Cruces.  The  most 
important  points  of  the  eastern  and  south-eastern  parts  of  the 
Isthmus,  on  both  shores,  have  in  the  meantime  been  over- 
looked. Until  those  parts  shall  be  described  geographically, 
according  to  accurate  (but  easily  obtained)  chronometri(»l 
determinations  of  latitude  and  longitude;  and  hypsometrically, 
with  reference  to  their  superficial  conformation,  by  barome- 
trical measurements  and  elevations,  I  see  no  reason  to  alter 
the  views  I  have  always  entertained  on  this  subject.  Accord- 
ingly, at  the  present  time  (1849),  I  here  repeat  the  opinion  I 
have  often  before  expressed;  viz.,  that  the  assertion  is  ground- 
less and  altogether  premature,  that  the  Isthmus  of  Panama 
is  unsuited  to  the  formation  of  an  Oeanic  Canal — one  with 
fewer  sluices  than  the  Caledonian  Canal — capable  of  aflPbrding 
an  unimpeded  passage,  at  all  seasons  of  the  year,  to  vessels 
of  that  class  which  sail  between  New  York  and  Liverpool,  and 
between  Chili  and  California. 

According  to  examinations,  the  results  of  which  the  Direc- 
tors of  the  Deposito  Ilidrografico  of  Madrid  have  caused  to 
be  inserted  in  all  their  maps  since  1809,  it  appears  that  on 
the  Antillean  shore  of  the  Isthmus,  the  creek  called  the 
Ensenada  de  Mandinga,  stretches  so  far  to  the  south  that  its 
distance  from  the  Pacific  shore,  eastward  of  Panama,  appears 
to  be  only  between  4  and  5  German  geogi*aphical  miles  (15  to 

*  See  my  Adas  giographiqiLe  et  physique  de  la  Nonv,  ^spoffne, 

pi.  Iv.  and  Atlas  de  la  Relation  historique,  pi.  xxii.  xxiii.;  also  my 

Voyage  aux  regtones  iquinoxialea    du  Nouveau  Continent,    t.   iii. 

pp.  117 — 154,   and  Eaaai  politiqite  sur  la  royaitme  de  la  N'ouvelle 

Mspagne,  t.  i.  2nde  ed.  1826,  pp.  202—248. 

t  Philosophical  Tf-ansactions  of  the  Royal  Soc.  of  London  Jor  the 
year  1830,  pp.  59  —68. 
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an  equatorial  degree)  or  16  to  20  English  geographicxil  miles. 
On  the  Pacific  coast  also,  the  deep  Golfo  de  ^m  Miguel,  into 
which  falls  the  Bio  Tujrra,  with  its  tributary  the  river  Chu- 
chunque  (Chucunaque),  runs  far  into  the  Isthmus.  The  river 
Chuchunque  too,  in  the  upper  part  of  its  course,  runs  within 
16  geographical  miles  of  the  Antillean  shore  of  the  Isthmus, 
westward  of  Cape  Tiburon.  For  upwards  of  twenty  years 
I  have  been  repeatedly  consulted  on  the  problem  of  the  Isthmus 
of  Panama,  by  companies  having  ample  pecuniary  means  at 
their  disposal;  but  in  no  instance  has  the  simple  advice  I 
have  given  been  followed.  Every  engineer  who  has  been 
scientScally  educated  knows  the  fact  that  between  the  tro- 
pics, even  without  corresponding  observations,  good  baro- 
metrical measurements  (horary  variations  being  taken  into 
account)  may  be  relied  on  as  correct,  within  from  75  to  96 
feet.  Besides  it  would  be  easy  to  establish,  for  the  space  of  a 
few  months,  one  on  each  shore,  two  fixed  barometric  stations; 
and  frequently  to  compare  the  portable  instruments  used  in 
the  preliminary  levelling  with  each  other,  and  with  those  at 
the  fixed  stations.  The  point  demanding  the  most  atten- 
tive examination  is  that  where  the  range  of  mountains 
between  the  Isthmus  and  the  main  continent  of  South  America 
sinks  into  hills.  Considering  the  importance  of  this  subject 
to  the  commercial  interests  of  the  whole  world,  the  examina- 
tion should  not,  as  heretofore,  be  restricted  within  narrow 
bounds.  A  complete  comprehensive  survey,  including  the 
whole  eastern  part  of  the  Isthmus — ^the  results  of  which  would 
be  alike  useful  in  facilitating  every  possible  scheme,  whether 
of  canals  or  railroads — can  alone  decide  the  much  discussed 
problem,  either  afl&rmatively  or  negatively.  This  work  will 
in  the  end  be  undertaken,  but  had  my  advice  been  adopted, 
it  would  have  been  done  at  first. 

(19)  p.  418 — '^Impressions  excited  hy  the  accidentdl  circum- 

stances oflifey 

In  Cosmos  I  have  adverted  to  the  incitements  to  the  Study 
of  Nature.     (Vol.  ii.  p.  371,  Bohn's  edition.) 

(20)  p.  420 — "  Of  importance  in  determining  the  longitude  of 

Lima:' 

At  the  time  of  my  expedition  the  longitude  of  Lima, 

1  ^  % 
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as  determined  by  Malaspina  and  marked  in  Ute  maps  pub^ 
lished  by  the  Deposito  Hidrografico  de  Madrid,  was  5^  16'  53^ 
The  transit  of  Mercury  oyer  the  Son's  disc,  on  the  9th  of 
November,  1802  (which  I  observed  at  Callao,  the  port  of 
lima,  from  the  Round  Tower  of  the  Fort  of  San  Felipe), 
gave  for  Callao,  by  the  mean  of  the  contact  of  both  limbs, 
6^  18'  16"  5;  by  the  external  contact  only,  5^  18'  18"  (79« 
34'  3(r).     This  result,  obtained  from  the  transit  of  Mercury, 
has  been  confirmed  by  Lartigue  and  Dupeirey;  and  by  ob- 
servations made  during  Capt.  Fitzroy's  expeditions  of  the 
** Adventurer"  and  the  "Beagle."     Laortigue  fixed  the  longi- 
tude of  Callao  at  6*  17'  58";  Dupcrrey  mad*  it  5^  18'  16"; 
and  Capt.  Fitzroy  5^  IS'  15".     Aft^  havii^  calculated  the 
longitudinal    difference    between   Callao    and    the   Convent 
of  San   Juan  de  Dios  at  Lima,  by  carrying  (dironometers 
from  the  one  place  to  the  other  during  fi>ur  journeys,  I  found 
that  the  observations  of  the  transit  of  Mercury  determined 
the  longitude  of  Lima  to  be  S''  17'  51"  (79**  27'  45"  W.  from 
Pans,  or  77°  6'  3"  W.  from  Greenwich.)     See  my  HecueU 
d* observations  astron,,  vol.  iL  p.  397,  and  Relation  Inst,  t.  iii. 
p.  592. 

PoTSDAM>  June,  1849. 
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A,  elevgdon  of  llie  m 


SOT ;  of  Aiulrelia,  313. 
Bis.  tribe  of  the.  184. 

■  :  of,  IB7. 


Acic^er,  or  needle  kiiTed 

hislorv  dF,  sod  their  eitensim  geogro- 
pliiiM.!  diffusion,  S14,ef  leq.;  vuje[iet 
of,  33fi,  328. 

SOS, 
Arninee,  the,  3£3. 
AdflDMmia,  a  coloual  appciei  of  dragon. 

tira  Iknann  us  Ifae  Baobab  oi  moDker- 

breedlreel,  970,  2;i,a73. 

sure  on  planU,  2»a,  MS,  2M. 

Africa,  exIensiTS  buren  pldini  in  tbe 

^  iiiteriorar,S;  deaertsoruninbabltable 
by  man,  3;  Oasis  of,  3;  deserU  of  de. 
Kribed  bj  HimdolBS,  D;  canses  ni 
Rxceasive  heat,  i;  inounlaina  of,  9; 
Northern  AlHca  one  connected  eea  oJ 
sand,  0,  110;  character  of  its  vegeta- 
tion, 10;  IWD  TBCes  of  mea  Bepamlcd 
by  the  great  north  deiert,  IH,  140; 
nomadic  tribes  of,  SO. 

Atiauti,  the  antelope  of  Soutli  America, 
I!. 

Aguas  Calientea,  eleraliDQ  of,  908. 

AhuBl  ■       ■         ■       " 


268:1 


mlhei 


Alleo,  BPerqviandog,S18. 
Alleghanys,  temperaraTtoflbB,  102 
Almond  tree,    the  BerthcllBlia  ei 

1S8,  178. 
Aloes,  one  of  the  legetable  form 


.IIu,mciunla;nplateauor,SS;  thsmonn- 
lain-chnin  of,  03,61. 
.Inalei,  the  plBinlive  err  of  the,  1B9, 
Diazon.  plain  of  the,  «';  tlie  vild  Inia. 

■■Greil  River"  bjthB'nalites,13a;  ita 
extent,  lAT;  boundless  nooiled  plain 
ofthe.  lei. 

— ,  Upper,  pbuna  of,  300;  breadtli  of, 
BtTDmcpeoda,  401. 

merica,  migrations  to,  Ihrougli  Northern 
Atta,11.131i  absence  of  cereal  Ibod 
,  12;  paBtDial  life  unknono  to  tbs 
—■■-'--  '"  -  the  cmmoloEicia 
tbem  bemispbera 
color  than  the  norlhem,  107. 
-,  North,  inclinatioii  of  the  eastern 


r,  2B;   n 


81^0;  no pa.iDnil tribes- 
nong  the  aborigines,  43; 
on  the  climala  and  distribulion  of  heat 

—  ,  Sooth,  thsigsl  Steppes  of,  6,8.SC; 

heal,  7,80  f/  itg.;  preKnls  a  remarlt- 

coutinentuftbe  old  «orld,  8,  IDS;  cha- 
racter of  its  Tegetntlon,  10;  aborigioea 
of,  11 ;  cattle  of,  11;  ijuadrupedsof,  12,r 
133;  the  regions bv  which  Uie  Sleppea- 
o!,  are  bounded,  IB;  thevUd  liixuH. 


r>,  20;  I 


■.  10; 


D.B]: 


la  of,  08;  general  disquisitit 

of.  fiS-lOS;  TBBtsavannaha 

I;  early  ciiiliastion  of,  130,131; 

—      ■      ■  1,140; 


I  of  European 


,  147-141;  the 

great  riven  of,  ISS  it  itq.;  difleient 
routes  proposed  in  the  unknown  poi- 
ticna  of,  177;  Scbombargk^s  joaiaaj 
across  (he  continent  of,  178,  177; 
the  early  maps  of,  181 ;  their  uneer- 
tainty,  182;  immense  extent  of  the 
woody  region  between  the  ^bu^o^  <A 


i 


438 


INDEX. 


VenezueU.  and  the  Pampas  ofBaenos 
Ayrr*,  llM:  ihe  vegetable  kuii;di*m  of, 
iw  ret  iin:»rrfecdv  explored,  2V2-294; 
Hiiinb-'Klt'n  jiiurnev  acn»»^,  from 
Caxani.in*a  m  the  Pacific.  39.V420. 

AmniiHi.  tt-tnple  «>r,  2;  tioni(«  of.  44;  the 
pntbalxlitv  of  its  having  stood  on  the 
sea-»}iTt*.  204. 

AmrooiiitcH.  lound  on  the  Andes,  403. 

▲niicii.  lake  of.  159,  179,  184,  186; 
where  situated,  180,  187. 

Amrgd.ilec,  95. 

Aaai,  ^ilUiKe  of,  ]H7. 

Aadea,  chain  of  tite,  31 ;  the  seAt  of  ac-  ; 
tive   TolcaiMM,  43;    inhabited  br  the  | 
Spanisli  race,  19'2;  chain  of.  in  Boli- 
Tia,  various  elevations  of  the.  005 ;   so- 
Joam  on  the  ridge  of  the,  290 ;  paramos 
of  the.  2}>'2  ;  Humboldt's jiMimer  across, 
from  Caxamarca  to  tlie  Pacific  Ocean, 
990-400;  elevation  of,  at  the  Paramo 
4ei  Asaiiay,  393;  succession  of  Para- 
mos,  407 ;   picturesquely  marked   by  ! 
masses  of  erupted  porphyry  and  tra-  ' 
diyte,  403;  marine  Ibasilsfound  10,800 
feet  above  the  level  of  the  sea,  403 ; 
illustrative  notes  of  the,  401 ;  dmva- 
tion  of,  403;    the  point  where  they 
ftre  intersected  by  the  magnetic  equa- 
tor. 407,  409. 

Animal  kingdom,  great  diTisions  of  the, 
000. 

Animallife  existing  in  the  solitudes  of  the 
loftiest  mountains,  010;  in  the  atmo- 
sphere, in  the  waters,  and  the  earth, 
311-014. 

Animalcules  of  the  atmosphere,  the  water, 
and  the  earth,  011-014. 

Animals  which  yield  milk,  11,  105,  126; 
of  South  America,  10,  133;  struggles 
and  conflicts  of,  17;  on  the  hybcr- 
nalion  of,  040,  043 ;  domestic,  inquiry 
respecting  the  origin  of,  50;  noctur- 
nal life  of,  in  the  primeval  forests  of 
South  America,  \9\  ei  *eq.;  traits  of, 
198,  199;  various  cries  o^  199,000; 
illustrative  notes,  000. 

Antilles,  sea  of  the,  03;  spriugps  among 
the  islands  of  the,  155, 174;  inhabited 
by  the  Spani^  race,  191. 

Antisana,  mountainous  plain  of,  17 ;  great 
elevatiou  of,  139 ;  cavern  of,  its  great 
elevation,  037  ;  v^cano  of,  S71. 

Anurahdepura,  tha  sacred  i^  treeoi;  075. 

AparacidaM,  lo^ishMidt  ta  called^M. 


Apes,  the  foreboders  of  rain,  20,  141; 
nocturnal  cry  of,  199,  208. 

Aposentoe  de  Mulalo,  of  the  Andes, 
393,  423. 

Apore,  River,  steppes  of  the,  6 ;  observa- 
tions on,  194. 

,  Llanos  de,  temperature  of,  137. 

Aqueducts,  of  the  Peruvians,  398. 

Aragua,  valley  of,  04. 

Arborescent  vegetation,  322. 

Aristolochia,  immense  blossoms  of  the, 
230, 348. 

Armadillo,  of  Soath  America,  1 2. 

Arum  cordifolimn,  vital  heat  of  the,  330. 

Arnndinaria,  180. 

Ascaris,  213,061. 

Asia,  Central,  contains  the  largest  steppes 
in  the  world,  3,  4,  94 ;  the  mountain 
plateaux  of,  53-60 ;  table  of  elevatioos, 
68;  general  review  of  ihe  roountaia 
chains  of,  63-73;  the  volcanos  of, 
distant  from  the  sea,  M ;  Tegetation  of 
the  steppes  of,  95. 

Astree,  the,  253. 

Atabapo,  the  river,  159;  blacknesses  its 
water,  160. 

Atahuallpa,  the  ancient  fortress  and  pa< 
lace  of.  408-411;  his  captivity,  410, 
409 ;  historical  notices  of,  41 1  et  $eq. ; 
death  of,  and  the  appearance  tA  a 
comet.  409;  his  descendants  at  Caxa- 
roarca,  11,411-413. 

Ataruipe,  cave  of,  the  tomb  of  an  extinct 
tribe,  171,  188;  mimerous  skeletmis 
found,  171,  170. 

Atlantic  Ocean,  northern  waters  of,  agi- 
tated by  a  gyratory  movement,  100- 
102;  form  of  a  longitudinal  furrowed 
valley,  154,  174;  calmness  of  its  sur- 
face in  certain  latitudes,  154,  174. 

Atlantic  and  Pacific,  immense  advaa* 
tages  to  be  derived  firom  a  commuuicap 
lion,  433. 

Atlantis,  Island  of,  55. 

Atlas,  Mount,  covered  with  perpetaid 
snow,  9;  inhabitants  to  the  north  o^ 
19;  Greater  and  Lesser,  remarks  on, 
88, 89 :  elevation  ef,  89;  Oh  the  position 
of  the  Atlas  of  the  ancients,  110-113. 

Atmosphere,  animalcules  of  the,  211 ;  lbs 
influence  of  its  pressure  on  plants,  222, 
295,  090. 

Atolls  (coral-walls),  sitaation   of,    254; 
origin  of,  259;  proeasa  of 
of,  262. 
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Alures,    caUracU  of  Iha,  IflS  (f  Kq.; 

ll^nholl6Ua™elsa,eolo»5ol>boof,  las. 

gEnerBlKcoiinlot  lBa»(M<f. 

173.                 ^ 

Bisnonio,  173. 

1ej-™d  Df,  1711;  voiHsuii  (ha  pBiot  of. 

Bimmi,  lal<l  npedition  to,  188. 

180. 

Birda.  hjberuataDn  of,  243;  the  ratio  of 

AuBtrslid,  Acacitu,  HjrlBcisB.  awl  Ca- 

Bino,  orNortta  Ametka.  40-43. 

of.313.' 

Black  Sea.     See  &™m. 

AiBis,  early  mianlion  o[\be,  6. 

AvemcPB.  laa 

periodic  lorpidily  ^243. 

Aileks,  ruin,  of  lb=  fortTM  of  iliB,  137; 

304,  306, 

>eat  of  the,  307 ;  relict  of  QlvlKzaboii 

Bulxou  lie  Manlmi.  el,  elevation  nf,  20e. 

lb«.  388. 

by  Bhich  ll,e  aspect  of  Niuure  ia  prio- 

BltidEB,  hjbenulion  of  the,  344. 

Botany.     See  Plants  and  Vwaetation. 

diliim  oter  the  South  Ameiican  Cun- 

nf,  400,401.                                 * 

ti,,™.,  418,433. 

Balcii  Pau,  elevation  ot  the,  7fi. 

Braneo  River,  178.181,  182, 183,  184. 

«nan.™u  o(  tnipical  elimalee,  334, 

of,  lOB. 

SanaiiBi,  321;    one  of  Iho    planU    b; 

Bnflklo,  of  South  Americs.  11,  13S,  130; 

of  the  MU^wippi,  40-43. 

ftu,n  the  earii«l  InlkiKT  of  civUi-ia- 

Uon,30S. 

333.                                              '         ' 

B«n;»teriM,173. 

"Ba-iks,"  of  ™pp«.probab])rlhe  marine 

CicM,  Monlo^  de.  lB4-30a. 

Cauu.,  the.  1 »,  1B8;  onenf  IhB  vfgetablB 

forms  by  which  the  aspect  of  Naloreia 

principally  deiennined,   23fi:   imUnt- 

um»  to  America,  310;  ito  MU.r.1  &»■ 

Alia.  88. 

torj,3n.313. 

Banj-flD-tre^,  Mlonal  nze  of.  27fl. 

Caladiun,,  belo.,g,  e„l,..i.elj   to  (Topi- 

cal climates,  330. 

273. 

Califcrnis.  mountain  coasl-mngH  of,  38, 

Baratiuaii,  nam™  pui  of,  1 83. 

37;  TolCBo,  Hill  active   in,  >7;  ita 

BaijikSBf!  Pui,  elevHtioD  and  v^eUtioii 

olIhe.TS. 

the  diicovery,  433. 

CiimHJi,,m  the  Orinoco,  103;  moulb  of 

the.  ma. 

Camel,  "  the  ihip  of  the  deaert."  8.  «; 

"BayolSi.d,«H,-16S. 

grtBt  uUJiiy  of  the.  fil ;  natural  hijlory 

Ji^ar,  hrl<eni<uioB  of  the,  324. 

oflhe,a3,t.3.                                                     _ 

Bee.,  cluco.e«a  u  Iha  .numit  of  the 

CamMii,  mokof,  16«.                                                 ^ 

prairies  nf,  83.                                                          ■ 

Ca..ar.  fortrcH  of,  3D4,  434.                                ■ 

Cannriea,  inhabited  by  the  Spaniah  tace.          ■ 

Bengal,    bay  of,  an  analtA  elTail  of 

'          ■ 

Nature  lo  form  an  ioland  >e»,  364. 

Carounc,  Ilia  foodoflha  Indiana. l*S-              ■ 

Ivtl                             ■ 

«0                                                     INDEX. 

CtpeS<,t..«t~,ti-mol,»S. 

Cenlr.1  fire  it  iho  earth  eonnected  with 

•olcanic  eruplioiia,  Bfl,   86,  67.  360, 

S.iaa. 

>6I,S73. 

C^bm.  of  the  Orinoco,  198. 

Cereal..™  Ih.  cnltareof,  138,  U9. 

Cuuu,  ■Ipiu  nllimof  1,  2.  4;   thr 

CerroDuida  River,  178. 

r«t  Mcppe.  of.  e-.  l><[on]  cii.in  of. 

CetvusMmicMiiu,  133. 

Ceulpinne.  S30. 

c«ii.of.aa;  LlwMof.aa.fll;  pislegu 

ChagM  Bulk,  formed  of  coral,  254, 3SJ, 

or,itieUv>tion,S8. 

Chsmaja.  Kio  do,  39»,  400,  401 ;  fiJl  ef 

il>  «.len.  400,  427. 

Ciribbnii  Gulf,  1. 

Chiguirw,  beidi  of,  in  South  Americ., 

la,  1S5. 

Chibi'ahDa,elevBlion  of,  30S. 

Cinlmiu.  ISO. 

and  other  Tinged  in»ct>  Iband  an  Ibe 

orUie,40. 

Bummil  or,  310,  333;  psGurmr  colour 

Cm»  Onodu,  ruiiu  of  mi  Aitek  pal«e, 

of  the  water  flowing  ^m,  160;  eleia- 

IM. 

CuhtHn,  *aller  of.  SO. 

Uteiii,  Parinaeota.  and  Sahune,  304: 

Cauiquiin,  tl.n  Htef  uf,  UO.  160. 

the  terlJnl  height.  384;  probable  de- 

C«t>«B. 138. 

rivation  of  tlie  name,  3S4 ;  defined  u 

"lheaaonDfChinibo."335;  the  name 

CuDMiHEK,  aSI ;  one  of  Iho  TegeUUe 

fpnu  bj  wbich  lh«  nspcctot  N.m«  i. 

.ge,aM. 

principnll;  determined,  320^  Die  prin- 

ChmehUla,  the.  933. 

cipsl  vagouble  rorxn  of  AmlnJIa.  SlS. 
aUi  phjriognoinjroflbe,  aao. 

tice.  af,  300,  423, 

CiUa«c«  of  ite  Otinoco.  dU«rt«iai.  -n 

ofthe,J8. 

174.-100. 

of  Majpora.  mid  AtiiiM,  Bmenl 

uttouotoi;  103((jfe. 

Chola,  rain,  of,  304;  ril™  mic™  ot  4(W, 

Ciiae  of  South  ArarhM,  11,  IM;  ™t 

Cidi>ria,ipecii»or.403. 

qoaiititieidr.inthePiimpasor,  11,  1S7. 

Ciochoom  iU  fliK  diKOTray  nnd  maji. 

C«.«^«.urc«pr.li^,iei. 

C8l  values,  SW,  433 ;  Ita  hsI-lBt  and 

natural  hi.toi7, 391. 

'tt^lnd'™%B.t,«r"'' 

Cinchona  bark  hunter.,  aSI. 

CBMniEica  (tin  aucionl  copilal  of  llie 

CiviliialioD,  :iiniUDr,in  SuiiUi  America, 

TdCB  Aubnnllpi.},  Hnmboldf.jo.iracj 

IB,  140;  and  remeina   of.   207;  p«. 

over  the  plutean  or  table-land  of.  300- 

gretaive  atages  of.  398;    in    uniieol 

1    toty  of  the  Spanisli  conquwt,  403 ;  oti- 
tih;s1lj  oiled  CBEHiniircB.  Ibe  "Cilj- 

Chmate.  of  South  America,  7;    geneittl 

diaqniaition  on,  SS  rf  ^g.,-  of  Neitll 

of  Frint,"  407  ;  fertile  Talle;  of,  407; 

America,  100  (I  «tr..'  forma  Ifao  vari- 

general  daicriplion  of,  408 :  .ndenl  fi« 

Doi  charactetitdu  ofnations,  31S. 

Bad  pahics  of  AlahiiBlipB,  408^11;  de. 

Climbing  planta,  331.  S3S. 

Cochabamba,  CordUlora.  of,  84. 

Bod  amyJ  at  the  l'«.-iBc,  4111 ;  illus- 

CocojZB.el  Mogole  de.  rock  of.  lai. 

ttalivB  aola  on,  4S 1-436. 

Csym    Flamenco,  Bonilo,    lee,     coral 

ColoaaoSelja,  333. 

iilands  of,  M7. 
CeUj»,  ulevalioa  at  (he,  30a 

Columbia,  cataracts  and  ihorea  of  the,  31. 

i 

TiocUal  cuirenU,  171. 
Coinpoeilffi,  niunerical  rrlaliom  at  Iho, 
270,380,  381.  383,  364,  286;  nuniB- 

Condnr,  lis  eienl  unoiu  Tultum,  310. 

.  337 ;  vuriona  lUniH)  of  Ihe,  337 ;  ill 
nuWe  region,  3S7;  immeuES  ildlndu 
to  wbicbictdan,  S37,  2B6;iti  habiU, 
339;  modg  ofcaptnn,  33S. 

CuDiftne,  194,  221;  on  lie  vcseUbU 
furma  bf  which  theupHlDrNatureia 
priBcipillir  delermined,  337;  their  ci- 
lennre  geDgrsphicul  diflfusion,  314, 
B23,339,i(ir;. 

Coral  aaicdilB;  Uboiirs'orilie,  214. 

Dl,  312  il  Kq.;  depth  U  nhich  they 

CUD  eiisl,  3-19. 
— -  I.Unds,  237, 
Beeh,  nsluial  history  of,  2fi3,  3ST 

CutuIb,  ths  gresUil  nsinbcr  in  <h« 
M^Kaa  Sea,  399 ;  nrlons  funni  at,  ill 
llie  Ritd  Sen,  95S. 

CDrJilienu,  or  SduUi  America,  Taal  en. 
ttnt  at.  43;  nsme.  df  tlis  higheel 
poiBti,  43;  or  Cocbebanibii,  84;  at 
Peru,  310;  deeeiU  of  the,  3U3;  rc- 
nuilns  of  the  gr«t  road  of  tho  Incos 
Hcroa  the,  3B3. 

Corentyn  Biicr,  eitploraU™  ofthe,  160. 

ConiiolBche,  nunnUin  of,  404. 

Coeiqiiiriachi,  eUvalion  of.  208. 

Cnemos,  guolsd.     Sh  Humboldt 

Creeping  PianU,  327,  331. 

Ci-Escentia,  delicale  bloMoma  frqin  the 


Cumadaaimari.hinaor,  161. 
Cuinana,  expedidno  to,  ISl. 
Cauabaoii,  nosntain  group  of,  163. 
Cupilirers,  their  geDgmpbical  distribu- 

tion,  323. 
Curata.  tha  Iiullao  naine  of  Ihe  coloual 

grau  ofSouUi  Aiunrica,  ISO, 
Curare,  an  luilian  poiwD,  151, 1  £2. 


Cunios.  Profeuor,  hi>  Toraei  on  iha  Par- 
tot  of  the  Aturm,  ISO. 

Cuten,  Uie  rupitiil  of  (ha  Incai  of  Pern, 
SDfi ;  oncicnl  forlresii  of,  397,  BOB. 

Cyalbea  ipddioiB,  338, 

Cyclidl*,  ihe.  213. 

C jnometia.  delicale  blouomi  ipring  bom 
the  rough  buk,  34a 

CjperacEBJCjpr™.™),  04,  95,331,284; 
gigantic  rorma  oT,  336. 


DtiK  P*t. 


Li  geogmphicBl  aituatiou  of, 

melliod  of  prsKniog  (be, 

etimena  at  the  Poritea  elon- 

he.  3U0. 

tleiy,  remaina  at.  found  Id 

'  of,  I  II  Hq.!   of 


Africa,  3,3;  probable  ■ 

Bterilitj,  10;  of  Nonhcm  AMca.  110. 

See  Sleppea. 
Dlia«i>lagicl,eleritliinDrihe,S8.71,33«. 
DicoljledoDi,  numeroiu  ipeciea  ot,  393. 
Diodumt,  hi>  Inilitlona  respecting  Iha 

primeval  fomution  of  ihe  Mediteira- 


natural  bislory  of,  Stt-Sft 
Dalvbina  of  Ihe  Orinoco,  109,  302, 
Dorado,  fabuloiuslSf,  IBS, 
"  Durmiderai,"  the  uane  of,  applied  fa 

certain  planta,  04. 
Darmoiue,  hybcniUion  ofthe,  243, 
Dragon  Tr«,  colossnl  diiiienuon.  of  the 

2^,  WScluq.;  ila  hafailaU,  3aS ;  id 

prodigioiii  age,  31)9, 270, 


Droii^t  of  the  Sleppivi,  14,  IS;  effecls 

nf  the  change  from.  IB,  13B, 
Duiita,  the  mounlain  of,  described,  ISS. 


le  food  afthl  Olomafca  and  ether 
L.  143-148;  on  llie  iuduratiiia 
Ltemilting  mass  of  the,  318, 367, 


AiHria,  117,  118;  on  Ihs  iwki  ot 
DraMwiuid  EDcmmiula,  Iflt. 
Ephndrk,  Ihe  ililTeTeiil  ipeciei  or,  338, 
EpicbftTinuii,  Ihe  plii]o«vpher  of  Sjiv:iue, 

piiutiiiii  or  tliB    "Itludiiui   Geniiu," 

EQuinoaiial  Cuirenl,  Dbteimiiuni  on  Ihe, 

EmtablheuH  4  geo^apLicalVipws  oFt  AT, 
Srieufw.  SUS,  010 :  the  Tegclable  corer- 

ing  of  Ihe  ranh'a  imruca,  111),  136. 

SeeHealhi. 
EecalLDnis.arihe  bmilj-of 


Euueraldo,  la 


I  or,  3 

a,  no. 


Ibroed  tlie  piiwge  at  the  Daidasellm, 
903:  eilrnct  ft-om  Slrabo.  recerdiDg 
the  primevii]  copvuliion  of  il>  walen 
on  Ihe  nnthcntj  of  Sireto,  MS, 

F»H  P.MKi  of  SduUi  America,  IS,  13, 

m.VM. 
Tmr  Winidjor,  Mount,  aa  affiira  yoleeoo, 


whicL  Ibe  upecl  of  Xatan  u  priscj- 
dpellr  inenmotd.  3Se.  B37-M0- 
imuencaJ  reUlion  end  geogTauhicd 
dltiribution  or,  380.  387  :  cUmibc  i^ 
leltom  gnder  nbich  Ihe;  flaumfa.  iM, 


Finn  Japvaica,ciirlouaprDpcTti«  otfbe, 

aw. 

FaroUorSodlh  AnuricK,  IB.BS^phini 

cofopHing  the,  3S0. 

primenl,  on  the  noetniml  Bla  of 

uiinid*  in  ll».  IBl  el  k«.,-  between 
Ule  OrinocD  and  Ihe  Amiuaa.  1B3;  de- 
finiltan  and  descripdoo  of.  193;  Ihe 


10-1  ^  of  Europe  and  NoTtljBTL  Asa, 
1B4:  Impsnenmbilitf  of  bddw  panion 
or,  ISO ;  illuatratiTa  notes,  303. 
Fan  George,  linution  and  lempenlm* 


of,  104. 

''OHsil^,  M^rioe,  fouDd    ( 

403, 4-ia. 


Fn'iDcinl,  Captain 


geoKnphical  h 
ISileltj  pe^ 


crrucyitu  pjriAira,  370;  banks  ot  Ihi 

ocean,  ■17-BU. 

GAi.tpiaos.the,  3dfi. 

Gallinaaio,  different  lyeoies  of,  230 ;  ap- 

preciBlBd  Pir  their  otilily,  240. 
Gallionelte,  212. 
GHmbia,  tli?  river,  3. 
Gibetle  Hiier,  ITH. 


G«ipno»lic  (or  Goologlca])  profilei,  88. 
GerHFd,  Dr.,  hii  vi^t  to  Shahil  Pua,  74. 
GiU  BilBT,  delf  and  puUsi;  IboDd  o» 


the,  379,  983,381. 


Gobi  StFppe  or,  B,  d8  ;  eleEitiun  of,  69. 

Gonzales  Juan,  shipwri'QkFd,  372. 
Gmtuird  Maul,  beighl  or,  3S. 
Golieiiburg    aiiuali™  gud  t£iiiper»lurB 

Grum  ueiB  B4,  383,  386. 

Ill  i  turoHl  black  by  tlw  wilcn  ol 

iLe  Oriuoco,  103.  1S4. 
GruHa  or  tbe  Sleppei,  IS;  IkrinscHius. 

culliira   of,  ISS;    cijaiul  lUllu  d(  a 

qwciaof,  1«8,  180;  urbonMwnt.  321 ; 

mte  of  UiB  rrgeUbla  turuui  bj  vbich 

ihe  aspect  or  Natun  is  principidlv 

dslermiaEd,  aSS,  S3*-a37. 
Greeks,  Client  ot  lluir  uwritinui  disco- 

QrossuktiaciB,  310. 


<Bieii'Bllarihe,l£l. 


Guwcoo,  triba  ot  tha,  1 6S 
Gufllgsya.    argeutilt^K 


Biualo,  deviiUaiiDr,9()8. 
cabambs,  Rla  d«.  SUS;  Ihi 
iR  coiirien  of,  sen,  4U0. 


13, 134,  ISA. 
QuirakB  ludiniu,  saTumshi.  iiiba 

tbe,  103;    lii«laDI:holT  le^sad 

173;  Ibtir  ciljuctiou,  172;  > 

>i>dsti>1L>or,I73. 
GubvUth,  UiaiiTBr,lo(),  IGO. 
Gunjaqiiil,  Kio  de,  pKnlier  blue 


calfa 


t,  pbyiiHl 


.iluBttf,  113. 
Homdub,  dam  nesr  ihs  mounts 

Dloiiu  of,  14 ;  geologi- 


es for  lb*  dininnlion 
lies,  7;  b«hia1  dli- 
(jaiMoan  oo,  BO  cl  irq.;  at  NoHh 
Anieririi,  103  il  trq.;  of  Ibe  interior 
of  the  aunh,  373,  A'i». 
Heatlii,  ol'  DKCIbetii  Europe,  nsj  be 
regnrded  as  steppes,  3. 

s  of  the  TBgetuble 


eta  tbe  I 


le  Muumni, 
t  of  tin,  33; 


IS  peipstunl  tuow-line 
ilionorihe,  07. 


Quituio,  the  ^niiiillo  slonES  of,  \ii;  i 
penelieble  fiiresu  of,  161 ;  meibwl 
preierrm))  lbs  di.'ad  anioit)^  Ibe  Iril 
uf,  171;  observations  au  Ibfl  cout 
176. 

Guinea,  negnes  of,  eel  eanb,  145, 

Gnlrxream  of  Meiieo,  131-13i. 

G  uHtdTia,  diflinte  blossoms  spring  from 

the  rough  bark,  3S0,  S48. 
GymnolHS,  ibe  electric  ed,  17 ;  mn 


J,1B0 
Alaiai 

«1. 
sder  ,on. 

bisjoumej 

or  ubIe-1 

nd  of  Cna- 

Uie  raeifle, 

(««  c 

aiamarcn) 

l.ej.>u 

Drj,*an3u. 

.  if, 

referred   Ig 

ia  lanoos 

s  .le  Chimie  « 

c  Phjiiqus. 

378. 

a    de 

Sciences 

Naturailes, 

A>i<  Cenmle.  GP.  Ill,  m.  nx,  Dl 

sa*, auo. 

CduwH.  41.  49,  fiS.  7S.  114, 
IM,  IBfi,  373,  303,  30^.818. 38H, 
S8«. 

Da  Diitribiitiona  geograpliici  ; 


84,  139,  I 


3,377,  381,  ) 


Eunifln  Critique  d«  VHiaiiart  3f  la 

Oeognpliie.  33,  4S.  SO,  69,  184, 

3lB.9ea,371, 310.333. 
FrogiDeiit  il'un  uMmu  g^Dlofpqiie 

da  rAmerique  Meridlonsru.  33. 
LsWt  !■•  the  Editw  of  Uio  Annalen 

dcr  Pliyuk  und  Chemie,  349. 


I'ladx.  53. 


'    id 


n  Hic  Iiw  Ligiies  Isolbcim 

NouVelln  AnuiU  de>  Vajsgea,  II 

B«ii«l      dObKTVsIJoni     AtUoi 
ulqaa,  9U.  33S.  43a 

RscDcil  d'Ob»nat[Dgi  dc  Zoolngie 
et  d'Au'omia  Comiurea,  34, 1 39, 
141.303,937,951. 

Belalian  HiiUriqiu  du  Vojoits  iiii  I 
lUgiuiu  eqixinoiiBln,  90,  90,  4tl, 
^,  S3,  8S,  133,  134,  13;,  130, 
141, 144,  U7,  laa.  180,903,  903, 
343.  350,  309,  305,  33«,  338, 
433. 431. 


TKiid»e  on  the  Qiiina  WDod»,  433. 

Uber  die  gereizte  Miukel-  ua 
Nenrnfaii^r,  996. 

Vuei  dm  Cordillemi  et  Monamen 
des  Peuples  indigenga  da  I'Aii^ 
(iqoo,  ISl,  236, 999,  «4,  43*. 

14,000  ftel,  937. 


u  Boca,  Slate  noli 


ibeir  earlj  c 


It  rorl 


d  palinwof 


dniiti  d(,  411-113;  t 
from  Iboit  iHiDples  by 
410,  430;  Uieir  worali 
430,13l;sipectedreilJrBtian  ofthnr 
■iicJenl  nilii,415.493.  SeeAlabuallpi. 
idia.  maqnlBin  plateaux  aC,  55. 
idiana,  diivea  on  ths  cout  of  Gernunf , 
124 ;  of  ihB  Oiinoeo.  moilind  of  pre- 
setring  Ibeir  dtad.  171 , 
ifiuaria,  vital  (emuHj-orgil,  943,3441 
mariiw,  IgminnulT  oftbe,  247  tl  «(. 


ictii,  carried  to  an  eletaCioi 
«t  abuve  lbs  plBini,  333,  3 
iindulion,  Iha  Valley  uf,"  i 


I  of  a 


i3B3. 


1 


I,  of  Santh  Ammieo,  13;  ttaiti  rf 
105,100,107. 
.dbata.  Dlevilion  of  the,  BO. 
iiircea  of  the.  163;  moulb  of,  1S4. 
,  hiilorj  or  the  penpling  uf.  19,131; 
cbumct«  of  ill  TDgetaticm  difiemi 
a  that  of  the  Aiialic  inmtiDcat,  830. 
I  doa  Plantes,  M  Paria,  rich  eollw. 

daiuurthe,2H7,  am. 

ardines  del  itey,  357.  .^ 

anirea,  race  of  ihe,  90.  _^M 


HybenHtioD  oF  auimals,  312,  913. 
HydTHi,  Ihe.  359. 
BylBB.oftbe  AnaioQ,  0. 

B/pMuuiDio  obieTTationa  on  the  he 


of  Uu 

1 


LlBlATA,  2SS,  281 

ii.g,aai. 

Lalthur  Pss,  uuei 
Luna,  orSouIh  An 


and  cIcTstian  of,  40. 


kingdom,  310, 


natnre  should  b«  Ibe  chief  Dlgnt,  103. 
LaleDt  life,  duqoiaitiDn  on,  243,  243. 
Lecidete,  10, 13S. 
LegnininiAS,  280,  284,  9SS,  SS6. 
Lemaur,  Don    F.,    hit   Irigoaometriial 

sonej  of  Ihe  BahU  do  Xagua,  174. 
LB|iido»ireo,  perMis  Wrpjililj  Dr,S13. 
Leptiiris,aie.  314. 
Leucopria,  213*  modulata,  2il. 
Uanea,  or  creeping  plants,  one  of  (he 

vegelable  fomu  by  which  Ihu  aspirct 

of  NaturB  is  prindpallj  determiued, 

227,  8S1. 
Licbooa,  10,  12S. 
Liliaceffi,  one  of  Ihe  TegeUble  rorms  bj 

which  the  lupsct  of  Nature  i<  chieflr 

deteiinioed,UR,  341. 
Lima,  ohserrations  for  dfllenoining  the 

loogitudc  of,  420, 43S,  436. 


Loiidon'a  Arbarel 


ic,  quoted,  373.   T 
.  atlribnlcd 


n  Mu1liisCB,34Tcl  itq. 


MadagHBCnt  Aiver,  hedgehogs  and  t 

Madrepure's,  the,  263. 

MngdnJeoa   River,  called  "Tha  G« 

^Vatct,"  bT  the  uativo,  IBi;  valleT  i 

418. 
Magellan,  alfaita  of,  the  CejopeTature  i 

107. 
Magnetic  needle,  physical  effects  of  tl 

sudden  variations  of  the,  240. 
MBhn  Iliver,  dBMriptiou  of  (h*,  !89. 


I 


M^on 


Naliire  ia  priniiijiBlly  deLErmined,  324; 
its  various  families,  30S,  SOB;  on  the 
natural  history  of  the,  3U0. 


Ameriean  wilds.  20,  142;  bisfeiocily 

elements  of,  etm  in'ci.ULiBd  life,  31 ; 
every^bereiitDiui  opposed  1oman,3]  ; 

Siss  anay,  while  (Jje  lile^prings  of 

anco  Cepai:,  his  mysteriooe  appearance 
in  Peru.  367. 


ictledgngof,  1( 
.res/ifae  coffins  of  the  lodiana,  17 
,,  of  South  America,  ISl. 

Ma^uiures,  race  of  the,  20. 

"--  -■-  Sargasso,  geographical  situati 


of,  4a 
MaraoDa,  i 


lley  of,  4( 
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li  River,  naTigated;i84, 186. 

Mastodons,  elephantine.  222. 
Matter,  Tital  force  of,  affinitive  and  re- 
paUive.  SS3;  various  combinations  of^ 
884.385. 
Manrit^a-palins  of  South  America,   13; 
useful   and    nutritious   propertiea    of, 
IS.  13d,  136. 
M«jpare»,  cataracts  'of,    163    et    teq.  ; 
general  account  of  the  waterfisUs  of, 
163,   et   $eq. ;    missiunary   village   of, 
163;  Parrot  of,  173. 
Mediterranean,     great    catastrophe     bj 
which  it  was  forraea,  216,  262-266 ; 
8tnUo's  account  of,  263. 

,  three   peniiiMilas  of  the,  Iberian, 
Italian,  and  Hellenic,  266. 

Medusa  hvsocella,  electric  light  struck 
from  the,  249 

Mehemec  Ali,  his  exploring  expeditions 
to  the  Mountains  of  tlie  Moon,  117. 

Melastomaceee,  160;  one  of  the  vegetable 
forms  by  which  the  a.<ipectof  Nature  is 
principally  detennined,  229,  346. 

Melocactuses,  the,  16,  138,226;  vegeta- 
ble springs,  312. 

Meta,  vrhirlpuol  and  rock  at  the  entrance 
of  the,  161. 

Mexican  Gulf,  rotatory  stream  of  the, 
131-124 ;  coral  islands  in  the,  256. 

Mexico,  plateau  of,  its  elevation,  68 ; 
elevation  of,  in  the  equinoctial  zone, 
908;  general  elevation  of,  209;  the 
Conil'erffi  and  oaks  of,  316  el  uq» 

Microscope,  wonderful  discoveries  of  the, 
311. 

Migrations,  through  northern  Asia  to  the 
western  coa»t  of  America,  11,  131. 

Mimosas,  the  steppes  of  South  America 
covered  with,  16,  216;  one  of  the  vege- 
table forms  by  which  the  aspect  of 
Nature  is  principally  determined,  224  ; 
the  habitat  and  natural  history  of, 
307,  308. 

Mirage,  deceptive  appearances  of  the, 
13,137. 

Mis»s.sippi,  its  sources  and  elevation,  39; 
the  forest,  prairies  of,  40 ;  temperature 
of  the  valley  of  the,  102, 103. 

Missouri,  deposits  of  the,  38. 

Moeris,  Lake,  probably  once  connected 
with  the  sea,  244. 

Mollusca,  marine  luminosity  cif  the, 
346,  247  (f/  seq. 

Monad,  question  respecting  the,  341. 


Mongolian  Steppe,  in  Central  Asia,  4, 19. 
Monkeys  of  South  America,  cries  o^  199, 

303. 
Monocotyledons,namerousspecies  of,21 3. 
Moon,  natural  representatioos  of,  166. 
,  Mountains  of  the,  9  ;  disquiaitioQ 

on,  114,116. 
Mont  Blanc,  210. 
MoDte,  the  term,  in  Spanish,  applied  both 

to  mountain  ajid  forest,  194. 
Monte  Video,  aitoation  cund  temperatiue 

of,  104. 

Noovo,  in  the  Pekponoieans,  366. 

Monflon,  the  long-homed,  of  South  Ame- 
rica,  11. 

Mountains,  of  South  America,  system  of, 
30,  31 ;  plan  for  measuring  the  heights 
of,  83 ;  Tsst  range  in  North  America, 
S6-88;  the  CordiUeraa  the  longest 
chain  in  the  world,  42,  43  ;  plateaux 
of  Asia,  63-63;  table  of  elevations, 
68;  general  view  of  the  great  moun- 
tain chains  of  Asia,  63-73;  on  the 
snowlines  of,  73  et  teq. ;  masses  of,  in 
South  America,  84;  numerous  terms 
for,  in  the  Castilian  dialects,  191,  302 ; 
the  names  of,  derived  fipom  the  most 
ancient  relics  of  languages,  236 ;  trans- 
parency  of  the  atmosphere  of,  338; 
process  of  their  formation,  363. 

Mule,  instinctive  cunning  of  the,  for 
allaying  his  thirst,  16. 

Musk  Ox,  of  South  America,  11, 135;  of 
the  Mississippi,  40. 

Mnyscas,  the  ancient  inhabitants  of  New 
Granada,  436 ;  civilization  of,  436. 

Mylodon  robustus,  322. 

Myrtace®  (Myrtles),  179,  380;  of  Aus- 
tralia, 312;  one  of  the  vegetable  forms 
by  which  the  aspect  of  Nature  is 
principally  determined,  239,  343-346. 

Mysore,  plateau  of,  its  elevation,  68. 

Naiads,  the,  213. 

Nations,  characteristics  of,  formed  by 
climate,  219. 

Natron  Lakes,  of  Egypt,  44. 

Nature,  the  study  of,  conducive  to  intel- 
lectual repose,  31 ;  her  powerful  influ- 
ence in  the  regions  of  the  tn^ics,  164, 
316;  the  hfe-springs  of,  ever  prolific 
and  eternal,  173;  the  many  voices  of, 
revealed  in  animal  existence,  300-301 ; 
periodic  stHgnatiou  of  316  ;  great  con- 
vulsion of,  in  the  Mediterranean,  216, 


;  principally  dflttmoLlied  by 
eitia  ot  pluU,  Uai  :  vital 
illuBtrUfld  bj  EpichEnmu, 


erofGod,"  367,  42«,  4a«. 


d  of  the 
potalo,  4'iS,  «27. 
Niigui,  origiD  of  Ihe  ttih  at,  105. 
Nile,  on  lbs  MUTM  of  Iho,  IIS-ISB; 

wiodiugB  of, in  Abjwinin,  147. 
Naan.dBT.1he  BlillDaaof  in  the  Iropici 
■      "  o  night,   3U0  ; 


hTf 


A,  Ml. 


a  the 


vhich  Iha  up«t  of  Natuis  ii 

pally  dmemiined,  310. 337. 

OnRoD,  teirlLoty  of,  3A ;  temper! 


imply  called  "1 
t  pmduceil  by  I 
^nofpouredintoi 


renuirliiiblen'iiHlin|^,li9;  picturesque 
rocky  Tales  ot.  Ifll :  ID  course  along 
the  cbain  or  the  I'eriiDU,  lei,  1S3: 
aepHTiim  the  rutent  of  G  uiuift  EToBt  Uie 
extensive  uTannahs,  109;  danger  ta 


0.193: 


colouring  iiladk  the'  teddiah  loBHiea  e 
granite,  lOH,  104;  oq  Ihe  H»rca  o 
the.  IfiS,  ITS,  ITS,  178,  160;  th< 
Bitcient  water  level  coiitideiably  do 
piHned.  IMi  illuurativi 
,  tlirougli  Ihi 


174- 


llie 


ojIoubI  draE;an.(n 


>,  sse. 


Ouheiti,  mgai  cane  of,  3&. 

Oloinacs,  or  Oltamaln,  n  tribe  cl  lodiiin* 
who  eat  eutli,  liaards,  lie.,  30,  149, 
143;  obscrvatiuiiii  od,  144,  US;  the 
poiaoD  ciirare  lued  by,  Idl. 

PACABilKA  MnCHTUNl,  183.  183, 18J. 


■ndnrello,2]3. 

'alma  Df  South  America,  13,  13,  ISS, 
13e.  30H;  Ihe  I'iii^ao,  one  at  the 
nofaleit  lona,  of  the,  131,  ISA;  tht 
ramily  of,  321;  lbs  nmt  ualely  of  aU 
vegetable  HkrinB,  by  which  Ihe  ahpeot 
of  imtnnr  is  pniicipullj  detCTtniited, 


il  U>- 


oDd  colou: 


Uihmui  of,  caricHiJi  mevmre- 
Df,  434, 13d. 


1  I'az,  the  mcnalain 
4,  &\\    'iis.  \i\^aKk 


am,  407. 

Fmmniu  Rit«r,  ITS. 
Pimilic  TirmH,  HSl. 


U.  proTDd  to  I 
oflSS.lT*. 


Putcm, 


.W  Nor 


rihc,  197. 


n,68. 


Peccurr,  timcb 

P«.<uic>Bi.,9lB;  I 

'    ilIlcTiinaa.lAI 

P«ii,  reniBini  uf  the  grtU  mud  finnwid 

br  Uis  Idcu,  !S0»-3D7. 
PiripldiorSe;lH,4«. 
Pma,  PmuTo'i  invisloa  of,  Sfifi,   SOT; 


r  <he 


taken  lUm  Iba    (empJn 

SpnniBrdih  liO,  43U;  luicuiDi  wormip 

ortlieiun.430,431. 
Pllribclioiu,  WDoderrul  phvaDDicdii  pK- 

hoIbI  bj  U»  iliiilv  of.  373. 
Fb«wni|t>iDio  pIsntB,    330.   ans,    379 1 

immeRH  variclj  of,  370-378;  nune- 

tica]  nliliODi  Dr37B  et  Kq. 
Philippiim,  inbibiled  by  the  Spanish 


loflher 


a,  3«. 


r  of  Uie.  347. 


Pbjllodin,  3U. 
Phjlo-corals,  asa,  M3. 
Pinduri,  prrpehial  >nD«-line  of  lb».  77. 
PIdb  foKM  ■<  Cbilpmimgo,  B28,  830; 
of  Suulli  America,  101,  381 ;  eleraled 

SIA;  rariuUB  specie!  of,  in  Giiiopc,31s| 
Ibeir  geognphical   dittribution,  331 ; 
eigaalicrDrmBof,  83»-333. 
PLnnale  1™™,  pbyniogiionir  of,  313. 
fHtKguH.  mouth  afihe,  186. 

~      r,  couneofUie.  la 

Ihe,  348. 


rUini.    S«i  Suppm,  Llanos,  kc. 
Plantuiu,  one  of  lbs  planu  bj  wbicb  tho 
■sp«t  of  Nature  ii  princtpallf  deter- 


fodiH  bf  whicb  tb 
la  principallv  detet 
pwirn:    Pafmi,    3 


itera,  Polhon.  Lianea,  337 ;  Alos, 
siea,  338;  Fems,  Liliacea,  Wil- 
t.  MjrtHce&D,  Melaatomaccn,  uid 


beautin  of  the  aspect  of.  346,  310: 
BaoiTiil  \iBW  of  the  phjiiognDmjr  of, 
310-3^3;  on  tliB  riaiilaril;  of  Tegea- 

[a  iddliion  ID  the  planta  abors  entnosn- 
Ui,  tbs  fBllowiog  which  occur  pa- 
•  I'm.  are  rerBtrcd  Ui  under  their  remgs- 
ti>«  alphabalical  nilrint  —  Acaato. 
Aldert,  AmenUCEffl, 

mlncliiai,    Arundar 

Baovani,  Big^ioniu,  Camlinoa,  Cala- 
diTiiua,Csulpina.  CompoaiEs,  Cnneoi- 
tla,  Cmcifercc.  Ciyptogauua,  Capn- 
lifera,  CiiWaceai,  Cjaiwo,  C.jnmK6l, 
CyperaiRB,  Dimcin,  DiconledoH, 
Ephidis,  Ericacos,  Eacallonne,  En- 
phorbiac:       "  ^^ 


•  Toy tdelac,  AA- 


l.   HjOM 


rhyllodiii,  rinifcriB,  Pc.lypodiac 
Fortuliceffi.  RoMcen.  Rtibraces,  S> 
Ihige,  Syniintboreie.  Tfxebinlhac 
TliHibnnia,  TiUaces,  [JnibeU[rc 
ITrticecD,  Vewb,  be. 
Flau,  Swppea  of,  S. 


Bf    C» 


elavHtian    of,    909; 

Eumboldl'sJouruKj  o 

of  Ati>,  «3-6a ;  mble 

Fleuronecla,  a  specira  i 


Polygaslrii; 
FolTpodi^ 


of.  109. 
Parlulauu,  214. 
Polalo  pliut,  ihe  nali»e  ptodoca  of 

GrauwU.  430,  4S7. 
PdUio>,  one  of  Ihe  Tegetabln  farm 

{lallr  detemiDcd,  327,  SSB;  be 


e>  on  Ihe  Hiu 

ival  Fi 


li,  a. 

Foreit. 
B,  Ihe  ialind  of,  liiB. 


Quiu-Dai.  Ihe 
Ihs  Sahara.  1 

Quadrupeds  of 
oflheMisoi! 


Scmlh  A: 


sippi, 


40. 


1,13,133; 


....  J  of,  308. 

Quina  Hark  am)  Tree,  notices  of,  423. 

Quito,  plateau  of,  ila  etevuioD,  SB:  the 
first  conqneBlof.  bjllielncaaof  Porn, 
330;  the  labJs-Iaod  of,  oaa  Tolcanic 
llEorlh,  30tl ;  oae  of  the  capttali  o!  Ihe 
Incaa,  3»S. 

BiFFiBiii,  imiDeDsc  floHers  of  Ihe,  231 . 


Rain,  general  eOecto  of,  oftei 
tba  Sleppa,  10,  13S. 

KattLemake,  vennn  which 
luDgaorihe,  2dl. 

Raudal,  Ibe  catoTscI  of,  10S 
uavl)^tian  of.  100. 


lUinaiid,  H.,  en  Iha  Sfountoini  of  the 

Mum,  lis. 
Retnora,  the  iDcVing  Sih.  an  agent  lai 

catching  turtle,  367,  3*8. 

mjuerioua  p^ti'ng  h  col  led ,  330-38A ; 
the  principfea  of  vital  furce  llluMnled 
fivm,  bj  Epicbarmus,  SB3;  iilnitraiiFa 
note,  3S6-38B. 

Rbopaln  fbmiipneB,  401. 

Rio  de  In  Plalih  its  magnitude,  I S0. 

Rivers,  effects  of,  orerflowing  Ibrir  banks, 
17;  of  Sonth  AniciiDa,  140;  of  Iha 
Caracaa,  the  peculiar  blackness  of  the 
WBlor,  190;  a  generic  name  for,  nm. 
ally  adopted  by  cJioie  inhabiting  their 

ing  lbs  continent  uf  South  America, 
IBJi  tlie  namei  of,  derived  from  tha 


,  the  hiebal  nnrlhcn 


aeriu,  images  graten 


Rocki  of  Sonth  A 
in,  30,  147, 118. 
Book;  Mountaioi,  estimated  height  o^  33; 


Rome,  temperature  of.  103. 

Rose  Tree,  grrai  size  and  losKreritf  of 

nne  in  the  Cathedral  of  Hildedirim, 

27a,  37fl. 
BosareiP,  groviog  in  the  Asiatic  Steppe^ 

4,Bdi  ratio  DftheicdiitriballoD,  831. 
Rotation  SlreamoftheAiliinlic,  130-133. 


Silskisa,  sadden  appearance  of,  attri- 
buted to  YOlcanii^  subteiranean  fire,  300. 
Sacramento  Biier  in  CalilbniiB,  207. 
Sabama,  elevation  of  the.  SOS. 
Sahara,  tb«  great  desert  af,  lirD  nets  of 
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•rpanited  br  the.  19, 140 ;  ^aqot- 1 
sitinn  im.  8(^93;'  Xrmrme%  Africa  like 
a  Hrie<l-*ip  mrm  of  ll»e  »*•,  110. 

St  IWrtwiTd.  MrMint,  hriyrht  of,  S5. 

Salamanca,  in  Mmico,  eleration  of,  208. 

Salt  I^e.  (*r<>at.2«>6. 

Sallillo.  deration  of.  208. 

Samarang,  etlibk*  clar  of,  140. 

Samothrace,  traditions  of,  216.203,  205; 
abnnfiriiM^  of.  262 ;  position  of,  303. 

San  Feniaiulo  de  .\tabapo,  101. 

San  Juan  del  Rio,  elevation  of.  206. 
Iai\%  PotoMi,  el«Tation  of  20S. 
iriapo,  tn\  the  Orin«>co,  163. 

Saml-martin,  hjbeniation  of  th^,  343. 

Sand-npoutK,  fury  of,  when  pas.Mng  OTer 
tbeHteppes,  14,  137,  300. 

Santa  Barbara  de  Arichiina,  mission  of, 
198. 

Santa  Fe  del  Nuera  Mexico,  deration  of, 
308. 

Sapi^ioos,  noctnmal  err  of  the,  190. 

Sareoramphas  Papa,  the,  240. 

SaoMores,  growing  on  the  Asiatic 
stepper,  4. 

Saraiinahs  of  Sonth  America,  98 ;  on  the 
borders  of  the  Orinoco,  103  ;  inha- 
bited bj  the  Gnareke  Indians,  163; 
orerflowf  d  in  April,  187. 

Saxifrage,  333. 

Seborohurgk,  Sir  R.,  his  antiqnarian  re- 
aearehes  in  South  America,  147-151; 
his  ob«erratic>n8  on  the  sources  of  the 
Orinoco,  170;  his  journey  across  the 
continent  of  South  America,  177;  his 
aeeoant  of  the  Lake  of  Amucu,  180. 

Senlptnred  rocks,  in  South  America, 
147-161. 

Sea,  on  the  uniformity  of  its  level,  304, 
905. 

Sea-coAsta,  length  of  time  before  vegeta- 
tion appears  on  the,  10. 

Sea-water,  on  the  phosphorescence  of, 
345  ;  attributed  to  hirainous  mollusca, 
340,  347. 

Sea-weeds,  phenomenon  of  their  accumu- 
lation  on  the  western  coast  of  Africa, 
56  ;  of  the  ocean,  47-50. 

Seeds,  transferred  to  barren  roclcs,  314. 

Senega],  inhabitants  to  the  south  of,  19. 

Serpents,  periodic  torpidity  of,  343. 

Shabul  Pans,  elevation  of,  76. 

Sierra  Nevada  of  Caliti>mia,  observations 
on  the,  305,  300;  situation  of,  307. 

St«nra  Purime,  moantaiii^hain  ot  the,  39l  i 


Silao,  deratioD  of,  306L 

SiUa,  aMeat  to  the  aommit  of  tiie,  333L  ^ 

Silver,  value  of,  obtained  from  the  mines 
of  Goalgayoe  and  oilier  Pemvian 
monntains,  405. 

Simplon,  Mount,  height  of,  35. 

Sipapo,  on  the  Orinoco,  103. 

Sisgnn,  deration  of  the  plain  of,  334. 

Sitka,  situaticia  and  temperature  of,  104. 

Siwah,  oasis  of,  44. 

Snow.inonntains  eternally  covered  with,  9. 

Snow-line  <^  monntains,  73  et  seq.;  of 
the  Himalaya.  330.  e 

Solano,  Don  Jose,  documents  of,  181. 

Spanish  race,  inhabitants  of  partt  of  the 
Andes,  the  Canaries,  the  Antilles,  and 
the  Philippines.  192. 

Springs  from  the  bed  of  the  ocean,  155, 
174  ;  which  rise  from  different  depths, 
dependent  on  internal  heat,  373-379. 

Stag,  a  native  of  South  America,  133. 

Stars,  glorious  spectacle  of  the,  at  the 
Equator,  331,  349. 

Steppes  and  Deserts,  general  view  of, 
1-21  ;  in  the  Caracas,  1 ;  sterility  and 
monotony  of,  3 ;  the  headis  of  northern 
Europe  may  be  regarded  as  such,  3; 
in  the  interior  of  Africa,  3,  9;  in  cen- 
tral Asia  the  largest  in  the  world,  3 ; 
covered  with  various  plants  and  herbs, 
4;  have  retarded  civilization,  5;  of 
South  America,  0  et  seq.  ;  of  Afirica, 
causes  of  their  sterility,  10;  towns 
sprung  up  on  the  rivers  of^  in  Sonth 
America,  14,  137;  fury  erf  the  whirl- 
winds passing  over  the,  14 ;  drought  of 
the,  and  mirase,  15  :  genial  effects  of 
rain  after  drought.  10,  138 ;  like  a  vast 
inland  sea,  17,  139;  the  view  of  the 
regions  by  which  they  are  bounded  in 
Africa  and  America,  19, 140  ;  illustra- 
tive notes  to  the  article  on,  23-135; 
tracts  of,  covered  with  naked  rock,  38; 
of  northern  Asia,  57  ;  extending  finm 
the  mouth  of  the  Orinoco,  Si ;  of 
Central  Africa,  94,  95  ;  vegetation  of, 
95  ;  the  different  features  of,  in  Africa 
and  Asia,  153 ;  various  terms  for  ex- 
pressiug  in  the  Arabic  and  Persiaa 
langnages,  191,  303;  of  South  Ame- 
rica, may  be  regarded  as  mere  local 
phenomena,  310. 

Strachey,  Lieut.,  his  observations  on  the 
snow-liue  of  the  Himalaya,  74. 

Strati^  hit  ttatwnwil  mqpcctiog  11m  |ri> 


MedilemDUn  andtha  £u] 
TlUE>,nli>rilie,13,lM.' 
D,wor«hipor,ltylbe  Peru  via 


toflbot 


],  IflS. 


cabambii,S9l>.400. 
Sfdncf,  BliiidiLU    ud  lempetatuia  of, 

iap.< 

SynanUierea!,  SS. 

SjnicuBe,  the  poinlLnj  of  "  The  Rhodiiin 
Geniua"  BE,  380-3e«. 


I,  the 


100. 


:a,  bine. 


n  ol  il 


em  tlw  BnniiUr  rings  and  ilwir  am, 
4 ;  nfltiiinl  bmlliefl  at,  S74  ;  bCBpjhto 
which  Ibajgiow,  837. 
idad,  Bstihaltie  iiUnd  nf,  ISA:  mi- 
_  lallr  iDTD  Irum  Ibe  mainland,  \7S, 

la4,  174. 
Tropl™,  beaalim  of  Biming  (crapiy,  173 ; 
nuin  BTMy  y«rirly  aiid  maguimdi 
vr^tsbk  fbrmi,  2IT,  231. 
niui,  ihorirer,  l^uknnAoriFiTttQr, 
jrk.,  unmadic  trib«  ofAtVia.SO.' , 
,  elMLion  uf,  a08. 


Tncarigos,  lake 'of,  ]  ;    it*  unouudii 

xeartj  mi  itgUHIioa, -2^ 
Tapir.  ImiUoTlhe,  1U7. 
Tanar  Meppev.  4. 
Taie,  uiBiiimiilorCBlilbinia.137. 
Taxiia  bBi:caU,p«In]iarpropetliiiiDl^3! 
Tcbwo,  rocW  lalli  of,  189. 
TsKDavD,  Lake  of,  307. 
T^mppnlnng,  mean  annnkl,  of  South 

America  and  Ennpa.lableioC.lDO,  101. 
Tenerifie.  Peak  of.  Iho  tdItjuio,  871,  879. 
Tt>puui.ertnii,  caned  rock  of,  146. 
TerebinUiacwi,  360. 
Terra  di^l  Fuego,  lamperatura  of,  109. 
TomtBrmM,  nrnut  of,  33. 
TheDbToma,  delicate  bloBoma  ipringfrom 

the  roots,  330,  34H.I 
Theobruma  Cacao,  of  South  America,  9B. 
Thian-schan,  the  mountain-cbaiD  ot  03, 

61,  OS. 
Thibet,  mgimtam  pUleaa  of.  SS ;  elera- 


if,  ai. 

nniidic  Iriba  of  Africa.  SO. 


Tiliaceie,  1S4. 

Timpanaim,  Laksofc  mpposed'to  bo  Ihe 

Great  Salt  Lake,  3d  1  lougilude  of.  3UH. 

TiticBca,  ).ake  of,  elevaliuii  of  the  pia- 


Toparo,  on  Ihe  Orinoco,  103 ;  : 

the,  16B. 
Tortoiiea,  pmodie  tapditr  of, : 


:AtLi,  iiland  of,  103,  ISA. 
illiliiia,  3SS,  Sas. 


Talsncii,  lake  of,  34. 

VmiUb  fona  of  the  OrchideiB,  173,  338, 
330;  the  fnigraiit.  3S0. 

VBp.iar.  the  ptecipiuUoo  of,  917,  S6«, 

VegMaiion.  tengili  of  liine  before  it  Biei 
itull  on  the  eeacoaii,  10  :  differeDi 
characters  of.  in  Atrica  and  Souih  Ame- 
rica. 10 ;  nalnral  history  of  Ihe  regets- 
hlo  covering  of  the  eartli,  214;  legeta- 


J,  331 :  < 


mbersnl  in  the  Diiptci.  317, 
mire  fiimiliea  of,  321 1  the 
rnu  bj  vbkb  (be  aipacL  of 
rincipiilly'leierii>ined,331- 

Domerieal  relilioiu  md 
il  distribution,  370  cl  wg.; 
trihudoi).  2H5 ;  aa  yet  Im- 
plored in  SiiUlh  America, 
be  lending  vegetable  forma 

10  (bo  landacape  painter. 


Vamurln.  liUonJ  c 


SM,  97a.  377 ;  grcal  eruptioiu  of,  S61 
-SOS.  3S8  r(  «g.:  Rotus  del  Polo.  Ihe 
highnt  nortliBni  uijirgiq  of  Ibe  craler 
Bt,  STfl.  3T7;  meunKtaeut  of  the 
;  Fiinta  Nuout,  sad  of  the  Hemitnge 
dtSslTaion,  S7T;  heiglit  to  whkh  the 

Vnrn,  tateia'of,  S33. 

VlIU  de  Leon,  olvi'iilian  of,  908. 

Vitil  force,  dbBVrtitloD  on,  3S0-3GS; 
lUiutroIed  bj  Epichfintv  from  Ihe 
piinling  of  the  '•  BhDdiiin   Griiiui," 

lincUon,  SS4;  ilefinilioD  of.  866;  illiu- 

tntire  note,  38S-3SB. 
ViTerrc,  a  natiie  of  South  AmeHca,  13, 

134. 
VoIcBDH,  iliU  ariin  in  the  Caliraminn 


went  puru  of  (he  eulb,  3S3-3TG  ; 
'ioot  ID  Lho  eighleflDth  centurf,  all 
knowledge  derived  ftom  obterrB- 
■  arV<i>DCia*andEtna,31I;>iidden 


earth. 3tS,  367  iTBriouiheiglitior.SdS; 

X«eni,  gulf  of,  ipriogj  of  fresh 

the,  174. 

SA«:  i>arioi»  group,  of,  wilb  firfremil. 

dag  n.oulh».  BiO;   the  tableland  of 

YASABinHOA,  paranw  of,  407. 

Quito  one  imnienie  volcanic  hearth, 

Vnruroa,  mage  tribe  of.  187. 

from  north  lo  south,  BOO;  enrlhqiialiei 

■Ill  great  longevilj,  878. 

Yucatan,  arthiKctureJ  ramain. 

of  the  margin,  of  the  crater,  37».  876. 

ZACiTEC.5,e!evalionof,308. 

377  T  great  erapliom  of,  Sfll-SBfl,  398 

el  icq.;   in  the  chain  of  the  Andim, 

on  Ibo  Afrii-en  coait  attribulah 

Zambos,  lril«ofliiE,  lfl7. 

caniod   the    loftj  tummic   of  Mounl 

Zoophjlei,  the  caluaraous,  301. 

Carguahaui  to  fall  in.  nfaen  tli 

mud  and  Gshes,  387;   raksnii 

uf  pumice,  3«9 ;  Pompeii  buried  bj' 

frrvption    of  Veauviua,   300 ;    Ptiiv 

370;  Peali  uf  Teneriffe.  371 ;  sndJ 
appraraDDfl  md  dieappearance  of,  3' 
what  geoerptei  the  heat  of.  37^37 
volcanic  phdHUneiut  the   remit  of 


Wia.puT.,  cauada  of,  H9, 
Wada-dbva,  elevatioii  and  t 

79. 
Water,  pecallar  blacbnen  of  aoms  o! 

the  Sooth  Americiin  rirera.  IGO. 
Weit  wind,  phcnonienon  of  itiprenleiin 

on  the  African  coast,  10. 
Western  cuttenli  of  the  ocean  f^Tcnnblt 

to  the  mariner,  1S4,  174. 
Wbg-Mlcb  iDounUiiOK,  !107. 
Wheal,fintcullureof,iD  New  Spain,  jai. 
Wheel  aninmlcnles,    wondcrfn]    lerivifi. 

CB^uu  of  Ihe,  311,  340,  341. 
While  Soa.mjth  nf  tho.  185. 
Willowi,  one  of  the  TEgetable  feniw  bj 

which  lliB  aspect  Qf  Nauire  is  priori- 

pullf  delennined,  329,  HSl,  313. 
Words,  changes  in  the  maaoing  of,  161. 
Witrms,  immcnH  variety  iu  tbe  deMhof 

thow»tcn.212. 


HUMBOLDT'S  COSMOS. 


Henry  G.  Bohns  Rejoinder,  Feb 


The  publiKhera  of  Mrs.  Sabine'a  translation  (as  edited  by  Col. 
Sabine)  having  put  forth  an  advertisement  accusing  my  trans- 
lator  of  a  mia-statemcni,  I  feel  it  incumbent  on  ine  to  disproTC 
that  imputation  by  adducing  the  facta,  supported  by  imequi- 
Tocal  evidence. 

Preliminarily  it  may  be  as  well  to  observe,  that  the  ori- 
ginal work  was  first  published  in  German,  vol.  1,  in  the 
spring  of  1845,  vol.  2,  in  the  autumn  of  1647,  and  that  three 
English  translations  of  it  now  exist. — The  first  translation 
(anonymous)  was  published  by  Mr.  Bailliere,  vol.  1.  in  July, 
1845,  vol.  2,  in  December,  1847,  at  £1  As.-  The  second  (trans- 
lated by  Mrs.  Sabine),  was  published  by  Messrs.  Longman, 
and  Mr.  Murray,  vol.  1,  September,  1846,  vol.  2,  December, 
1847,  likevrise  at  £1  4j.— The  third  (translated  by  E.  C.  Otte, 
with  the  assistance  of  scientific  Mends),  was  published  by  my- 
self, both  volumes  simultaneously,  February  1,  1849,  at  Ts. 

Whether  the  Jirst  translation  was  satieiactory  or  not,  or 
whether  its  priority  entitled  it,  according  to  trade  iisages, 
to  any  exclusive  possession  of  the  market,  I  will  not  here 
inquire,  it  will  be  sufficient  to  observe  that  the  publishers 
of  the  second  were  not  disturbed  by  the  latter  consideration, 
and  accordingly  published  a  new  one,  which  auniliilated  its 
predecessor.*  In  the  meantime  my  attention  bad  been  di- 
rected to  the  book,  and  on  projecting  the  8tanda.rdLibkabt, 
in  the  beginning  of  1 846,  it  was  one  of  the  very  first  set  down 
by  me  for  that  series.  A  vexatious  circumstance  having  de- 
layed my  translation,  and  finding  that  I  could  not  in  conse- 
quence produce  it  so  early  as  I  intended,  and  the  other  trans- 
lations being  in  the  interim  completed,  I  thought  it  as  well  to 
defer  mine,  and  out  of  what  I  intended  to  be  courtesy,  ah- 

'  Hr.  Murniy,  it  sliould  be  observed,  states  that  he  hod  the  book  ia 
conlouiplation  more  than  fifteen  ycara  ago.  He  may,  therBfore,  very 
fairly  eJsim  primly  nf  intention.  Tiie  wonder  is  that  he  did  not  publisli 
the  work  himself,  iostead  of  entering  inlo  a  coalitioa  with  Messrs. 
Longmaas,  wbo  to  the  trade,  at  lewt,  are  the  osteniibJe  publisheiB. 


stained  from  announcing  it,  even  after  it  \^aB  ready  for  pub- 
lication. 

In  January,  1848,  Messrs.  Longman,  in  reply  to  their  ex- 
press inquiry,  were  informed  by  me,  in  writing,  that  my 
edition  was  in  progress;  subsequently  I  mentioned  that 
it  was  nearly  ready ;  and  in  the  beginning  of  January  last, 
I  called  on  them  to  say  that  it  would  be  issued  at  the  end 
of  that  month.  As  I  am  not  accountable  to  any  one  for  gi^ving 
to  the  public  cheap  editions  of  books  open  to  all,  I  thought! 
was  performing  an  act  of  extra  civility  m  affording  them  tiiae 
to  take  whatever  measures  they  might  deem  necessary  to 
compete  with  me.  It  soon  transpired  that  I  was  to  be  met 
by  an  active  opposition,  I  thereupon  determined  to  give  pub- 
licity to  certain  advantages  in  my  edition,  which  I  might  other- 
wise have  allowed  to  pass  8ub  ailentio. 

On  consulting  my  translators,  and  examining  the  book  my- 
self, I  was  enabled  to  point  out  the  following  :— 

DZ8TIN0TZVB  FBATUBBS  OF  BIY  BDXTIOH. 

1.  The  notes  abe  conveniently  placed  bbkeath  tw 

TEXT,  instead  of  at  the  end,  as  heretofore. 

2.  The  notes  are  augmented  (see  the  word  Translator, 

Notes  by,  &c.,  in  the  Indexes.) 

3.  The  author's  analytical  summaries  are  for  the 

FIRST  time  translated  (thcsc  amount  in  the  origimJ 
to  24,  and  in  my  edition  to  21  pages.) 

4.  A  SHORT  MEMOIR  is  prefixed. 

6.    A    PORTRAIT    OF    THE   AUTHOR. 

6.  all  the  foreign    measures  are   converted  into 

corresponding  english  terms. 

7.  The  passages  suppressed  in  mrs.  sabine's  edition 

are  inserted. 

8.  Complete  indexes  are  subjoined. 

I  had  no  idea  that  any  of  these  advantages  could  be  dis- 
puted, but  I  find  that  one  (No.  6)  is  altogether  denied,  and 
another  (No.  7)  so  ingeniously  excused  that  it  would  almost 
seem  a  merit  to  excise  the  thoughts  of  great  minds,  when  they 
do  not  fall  in  with  the  notions  of  their  translators.  I  cannot, 
however,  to  use  the  words  of  a  reviewer,  subscribe  to  the 
taste  which  sets  "literary  laundresses  to  clearstarch 

THE  productions  OF  THINKERS  LIKE  HUKBOJLDT." 


PROOFS. 

Hie  advantages  Nos.  1,  2,  3^  4,  and  5  are  too  self-eyident 
to  be  disputed,  and  are  therefore  necessarily  admitted. 

Under  No.  6  it  is  stated  that  in  my  edition  "  All  the  foreign 
measures  are  converted  into  corresponding  English  terms,  which 
ihey  are  not  in  any  other ^  This  passage  has  been  construed 
as  if  my  translator  had  asserted  that  none  of  the  measures 
were  converted  in  Mrs.  Sabine's  edition,  a  meaning  neither 
intended,  nor,  as  it  appears  to  me,  implied. 

As,  however,   Messrs   Longman  and  Mr.   Murray  ^^fed 

cMed  upon  to  state  that  Mrs.  Sabine's  translation  does  contain 

both  the  English  and  the  Foreign  measures,'' — and  this  in  the 

positive  degree,  without  any  qualification — I  feel  called  upon 

to  subjoin  an  official  letter  to  me  on  the  subject,  shewing 

that  it  does  not  contain  them,  that  is  to  say,  not  all. 

Dbar  Sir,  London^  Feb,  25,  1849. 

Every  calculation,  triihout  a  single  exception,  in  your  edition  of 
CUwrnos  has  been  made  by  myself.  Your  letter  has,  therefore,  been 
put  into  my  hands,  and  I  hasten  to  reply  to  it. 

It  is  true  that  in  Mrs.  Sabine*s  translation  very  frequently  the  num- 
ber of  French  feet  and  the  centigrade  degrees  (when  they  occur  in  the 
text)  have,  appended  to  them,  the  corresponding  English  feet  and 
Fahrenheit  degrees ;  but  even  in  the  text  this  is  by  no  means  universaly 
aad  in  the  notes  we  constantly  meet  with  untranslated  measures.  I 
refer  you  for  your  personal  satisfaction  to  the  following  notes : — 
Note  2.  Toises  and  Metres  some  20  times. 

„      4,  page  363.  We  read  of  '^  a  large  white  ape  with  a  black  face 

as  fax  north  as  34°  N.  Lat."  (We  are  not  m 
the  habit  in  this  country  of  measuring  apes* 
faces  by  degrees  of  latitude.) 
„      5     „     363.  Innumerable  unconverted  toises. 
„    83    '„    389.  French  feet. 
„  124      „    397.  Several  measures  left  unaltered. 
„  125      ,9     399.  One  ditto. 
9,  140      „    407.  All  in  centesimal  degrees. 
„  348      „    449.  French  feet. 
„  366     „     452.  Ditto. 
„  381      „    457.  Millemetres  unconverted. 
9,  383     „    460.  French  lines. 
I  have  not  time  to  look  over  the  text'  and  have  probably  omitM 
many  of  the  notes  which  might  have  been  brought  forward  in  evidence. 

On  incidentally  opening  at  pp.  306,  331,  220,  and  222,  1  find  unre- 
duced foreign  measures,  but  have  not  time  tp  continue  the  search.  I  majr 
add  that  in  several  cases  I  found  Sabine's  reductions  incorrect. 

This  letter  is  written  by  a  seientifie  eoa4futor,  whose  name  \-n^iA,\.f„\u,„^,,^ 
umnot  at  present  authorised  to  publish,  |JfaiIIUUiiyyoura. 


Id  regard  to  No.  7,  the  Suppbessed  Passages,  I  was 
governed  entirely  by  nsy  translator's  prefiuse.  Had  I  known 
that  the  longest,  the  one  which  alludes  to  Adam  and  Eve 
and  Paradise,  only  amounted  to  a  page  and  twelve  lines, 
instead  of  two  pages,  I  should  certainly  have  stated  the  fact 
with  more  arithmetical  precision.  The  passage  occm«  in  my 
edition  at  pages  364-5  of  vol.  1.  Another  passage,  a  mere 
good-humoured  banter,  about  our  English  Observatories  not 
being  allowed  to  make  observations  on  a  Sunday,  even  of 
extraordinary  phenomena  (vol.  1,  page  171)  amounts,  no 
doubt,  but  to  a  few  lines ;  and  a  third,  we  are  told,  only 
extends  to  five  lines.  Col.  Sabine  says  that  no  passage  has 
been  omitted  '^br  the  reasotis  assigned."  What  the  reasons 
may  be  can  hardly  8ignif}%  the  fact  being  admitted;  it  happens, 
however,  as  will  be  seen  by  reference  to  the  prefiice,  that  my 
translator  docs  not  assign,  but  merely  surmises  a  reason. 
It  is  further  said  that  the  sense  is  complete  without  the  pas- 
sages in  question.  So  it  might  be  without  many  others  ;  but 
this  is  not  the  matter  in  debate.  How  many  books  are 
there,  the  whole  mercantile  value  of  which  consists  in  the 
suppressed  passages,  although  sometimes  of  small  import 
The  English  have  no  faith  in  books  which  they  find  to  be  in 
the  least  degree  mutilated,  and  I  am  too  much  of  a  book- 
collector  not  to  provide  for  them  in  that  spirit. 

But  in  all  tliis  sensitiveness  about  the  precise  extent  of  the 
passages  suppressed^  it  is  entirely  lost  sight  of  that  the  whole 
2A  pages  of  Humboldt's  Summary,  if  not  in  the  ordinary 
acceptation  of  the  term,  stqypressed,hsL\C2^.  least  been  omitted: 
and,  taking  this  fact  into  consideration,  my  translator  may 
fairly  stand  excused  for  the  statement  made  in  the  preface. 

This,  however,  is  not  all.  My  attention  being  necessarily 
directed  to  a  closer  examination  of  the  book,  I  now  find  there 
are  omissions  in  the  text,  as  well  as  suppressions.  They  may 
be  important  or  unimportant^-accidental  or  designed — I  care 
not.  There  are  omissions,  and  though  what  I  have  discovered 
in  hastily  turning  over  the  first  volume  may  seem  trifling, 
the  fact  is  undeniable. 

It  will  be  sufficient  to  cite  the  following  three,  and  in  doing 
80  I  refer  to  the  pages  of  my  own  edition : — 

At  page  86  mention  of  the  comet  of  181 1  is  omitted. ' 
169  lines  9  and  10  are  omitted. 

324  six  lines  are  omitted,  from  the  words  "  Tlie  nature  of  these 
inflections/*  down  to  "longitude." 


There  are  likewise  errors  of  translation^  which  I  should  not 
under  ordinary  circumstances  have  deemed  it  necessary  to 
mention.  But  I  feel  bound  to  show  that  the  preface  and 
advertisements  have  advanced  less  even  than  would  have 
been  justifiable,  llie  errors  mostly  arise  from  a  misconcep- 
tion of  cases,  or  of  the  relative  to  the  antecedent  noun.  The 
simplest  mode  of  showing  this  will  be  to  give  the  German  and 
the  two  English  translations  in  juxtaposition,  marking  those 
words  in  italics  which  have  given  rise  to  the  mistakes. 

"  Durch  die  Libration  werdenuns^sichtbarer  das  Ringgebirge 
Malapert,  welches  bisweilon  den  Siidpol  des  Mondcs  bedeckt." 
&c.— Vol.  i.  p.  104. 


Sabine. 
^'  It  is  this  libration  which  ena- 
bles us  to  see  the  annular  moun- 
tain of  Malapert,  sometimes  con- 
cealed from  us  by  the  moon's 
southern  pole."     VoL  I.,  p.  90. 


Otte. 
^'By  means  of  this  libration  we 
are  enabled  to  see  the  annular 
mountain  Malapert,  (which  occa- 
sionally conceals  the  moon*s  south 
pole.)"    Vol.  I.,  p.  83. , 


"Wo  spatere  Schriftsteller  (wie ein unbckanntcr Compilator 
der  dem  Aristoteles  zugeschriebcncn  Sammlung  vnmderbarer 
Erzahlungen,   welcher  den  Timaus  benutzte,  oder  noch  aus- 
Juhrlicher  Diodor  von  Sicilien.)" — ^Vol.  ii.  p.  165. 

Ottk. 
Later  writers  (as  an  unknown 
compiler  of  the  Collection  of  Won* 
derful  Relations  ascribed  to  Ariis- 
totle,  who  made  use  of  Timnus, 
and  more  especially  of  Diodorus 
Siculus.)"    Vol.  IL,  496. 


Sabins. 
"  Later  writers,  such  as  the 
unknown  compiler  of  the  ^Col- 
lection of  Wonderful  Narrations" 
which  was  ascribed  to  Aristotle 
and  of  which  Timseus  made  use, 
and  such  as  the  still  more  cir- 
cumstantial Diodorus  Siculus.'* 
Vol.  IL,  p.  130-1. 


((' 


^  "  So  blieb  doch  im  Museum  den  Platonischen  Lehren  als 
sicherste  Stiitze  €las  Mathematische  TTmcw."— Vol.  ii.  p.  207. 

'  Sabinb.  Ottb. 

**Yet  in  the  Alexandrian  school  ^'Mathematics  still  constituted 

the  Platonic  doctrinesstillremained  the  firmest  foundation  of  the  Pla- 

as  the  .most   secure    support  of  tonic  doctrines  inculcated  in  the 

mathematical  knowledge."     Vol.  Alexandrian  museum."    Vol  II 

;iL,  173.  p.  642.  *' 


w 


**hk  dem,  was  unmittelbar  auf  die  Erweitemng  der 
Nattarwissenchaflen  gewirkt  hat,  auf  ihre  Begr&Bduiig  durch 
Ifathematik  und  durch  das  Herrorrufen  Ton  Erscheinungen 
auf  dcm  Wege  des  Experiments,  ist  Alberts  yon  Bolls^t 
Zeitgenosse  Eager  Bacon  die  wichtigste  Erseheintti^  des 
Mittelalters  gewescn."— Vol.  ii.  p.  284. 

Sabins. 
*'Iii  aU  that  relates  immediately 
to  the  extension  of  the  natural 
sciences,  to  their  nuithematical 
Inuidation,  and  to  the  intentional 
pcoduction  of  phenomena  in  the 
way  of  experiment,  Albert  von 
Bollstadt  or  Aibertus  Magnus,  the 
cotemporaryof  Roger  Bacon,  holds 
the  foremost  place  in  the  middle 
Vol.  II.,  247—8.  <i 


In  all  that  has  direetly  ope- 
rated on  Uieextensioii  of  the  natniil 
sciences,  and  on  their  establish- 
ment on  a  mathematical  basis,  and 
by  the  callmg  forth  of  phenomeai 
by  the  process  of  experiment,  Ro- 
ger Bacon,  the  oontempcHiury  U 
Aibertus  of  BoUst&dt,  may  be  re- 
garded as  the  most  important  and 
influential  man  of  Uie  middle 
ages/'    VoLII.,  619. 

"Auf  der  merkwiirdigen  Carte  von  Amerika,  die  der 
romischen  Aus^be  von  der  Geographie  des  Ptolemaus  vom 
Jahre  1508,  beigefiigt  ist,  findet  sich  nordlich  von  Grruentlant 
(Qronland)  das  ah  ein  Theil  von  Asien  dargestellt  wird,  der 
magnetische  Pol  als  ein  Inselberg  verzeidinet." — Vol.  ii. 
p.  322. 

Sabine. 
"  In  the  remarkable  map  of 
America  appended  to  the  Roman 
edition  of  the  Geography  of  Ptol- 
emy in  1508,  we  find  to  the  north 
ofClruentlant,  (Oreenland),  apart 
of  Asia  represented,  and  'the  mag- 
netic pole'  marked  as  an  insular 
mountain."    Vol.  II.,  283. 


Ottk. 
''On  the  remarkable  chart  of 
America,  appended  to  the  edition 
of  the  Geography  of  Ptolemy,  pub- 
lished at  Rome  in  1508,  we  find 
the  magnetic  pole  marked  as  an 
insular  mountain,  north  ofGment- 
lant,  (Greenland),  ^ieh  is  re- 
presented as  a  part  of  Asia.''  Vol. 
II.,  659. 

"  Die  Starke  der  erregten  Electriciiat  misst  Gilbert  an 
einer  nicht  eisemen  kleinen  Nadel,  die  sich  auf  einem  Stifte 
frei  bewegt."— Vol.  ii.  p.  382. 


Sabins. 
*'  The  strength  of  the  electricity 
excited  was  measured  by  Gilbert 
by  means  of  an  iron  needle  (not 
very  small)  moving  freely  on  a 
point."    Vol,  II.,  p.  340. 


Ottb. 
"  Gilbert  measured  the  strength 
of  the  excited  electricity  by  means 
of  a  small  needle,  not  knade.  pi 
iron,  which  moved  freely  On  a 
pivot."    Vol.  II.,  726. 


lliere  are  many  minor  errors,  such  as  40,000  baths  instead 
of  4,000  (Sabine,  vol.  ii.  p.  215). — Form  instead  of  ctvUtzatum, 
which  quite  alters  the  sense  (Sabine  ii.  p.  160,  line  5.) — Such 
an  insight  has  been  attributed^  instead  of  a  term  that  has 
been  applied  (compare  Sabine,  vol.  ii.  p.  Ill ,  with  Otte,  p.  474.) 

These  instances  may  suffice  to  establish  my  position,  and  I 
hope  it  will  not  be  necessary  to  extend  tbem« 

With  regard  to  No.  8,  the  Indexes^  about  whicb«  however, 
nothing  has  been  advanced,  I  think  it  right  to  say  that  Messrs. 
Longman  and  Murray's  edition  properly  has  indexes,  but  a 
considerable  part  of  the  impression  happens  to  have  been 
issued  without  them,  and  my  copies,  amongst  many  others, 
were  in  this  imlucky  condition. 

Having  now,  I  think,  distinctly  rebutted  evcrv  implicatiim 
levelled  at  me  on  this  subject,  I  have  only  to  add,  that  I  did 
not  undertake  the  translation  of  Cosmos  at  the  expreia  desire  of 
any  one,  but  solely  to  please  the  public,  and  in  accordance 
with  my  own  imdertaking  to  give  them  l)0()ks  at  low  prices, 
creditable  alike  to  the  reader  and  the  publisher. 

Baron  Humboldt  is  a  kind-hearted  and  most  exemplary 
old  man,  a  pattern  to  authors,  and  would  give  his  consent, 
and  with  it  his  good  wishes,  to  any  one  desirous  of  availing 
himself  of  his  labours  in  promoting  the  caune  of  science.  In- 
deed the  gentlen(ian  who  originally  proposed  to  undertake  my 
translation  assured  me  that  he  had  the  express  sanction  of  Pro- 
fessor Humboldt  himself.  However  this  may  be,  I  at  least  have 
had  the  satis&ction  of  receiving  the  Baron^s  hearty  commenda- 
tions for  what  I  have  done,  and  his  suggestions  and  advice 
towards  what  I  am  about  to  do ;  and  as  soon  as  possible  the 
public  will  have  the  benefit,  in  a  cheap  cmd  elegant  scries  of 
the  remainder  of  this  great  man's  works,  llie  public,  espe- 
cially newspaper  readers,  need  hardly  be  told  that  I  could 
quote  a,  volume  of  commendations  on  my  edition,  if  I  thought 
it  necessary. 

In  my  translation  great  attention  has  been  paid  to  style  as 
well  as  accuracy,  and  I  am  quite  sure  that  no  foreigner  ^  how- 
ever cultivated,  could  improve  it. 

HENRY  G.  BOHN.    . 
York'Street,  Feb.  28. 


Since  the  first  publication  of  the  annexed  Rejoinder,  in 
the  eoncloding  paragnq>h  of  which  I  announced  mj  inten- 
tion of  publishing  the  other  works  of  Hnmboldty  uniform 
with  his  "  Coemoe,**  an  advertLsement  has  been  issued  on  the 
other  side,  threatening  to  anticipate  me  with  one  of  them,  viz. 
^^Annchten  der  Natur"  a  little  work  first  published  in  1808, 
again  in  1826,  and  translated  into  French  in  1828,  under  the 
title  of  '^  Tableaux  de  la  Nature,"  and  which,  till  now,  nobody 
seems  to  have  thought  worth  publishing  in  England.  As 
Baron  Humboldt  had  himself  recommended  this  work  to  mj 
attention,  and  at  the  same  time  informed  me  that  he  was 
engaged  in  a  careful  revision  of  it,  I  determined  to  make  it 
one  of  the  earliest  of  the  series,  and  was  merely  waiting,  in 
compliance  with  his  suggestion,  till  the  new  edition  was 
published. 

I  shall  make  no  objection  to  the  party  opposition  wbidi 
is  arising  to  my  cheap  editions,  but  call  upon  the  Public  to 
examine  the  grounds  of  it,  and  to  consider  well  the  policy  of 
encouraging  what  may  end,  according  to  my  view  of  the 
question,  to  their  own  disadvantage.  At  any  rate,  it  is 
hoped  they  will  await  the  publication  of  my  edition,  before 
they  determine  which  is  best  worth  their  patronage.  Mine 
will  probably  not  be  the  first  in  the  field,  as,  though  I  am 
no  laggard,  I  think  it  of  more  importance  to  publish  with 
care,  than  with  speed. 

H.  G.  B. 

March,  1840. 


S  StUct  Ctatalogut  oC 
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at  il.i$.),  balf  morocco,  18s.  1894 

CHAMBERLAINE'S  IMITATIONS  OF  DRAWINGS 

From  the  Great  Masters,  in  the  Royal  Collection,  engraTed  by  Baktoloui  and  otben,  ImpL 
tuU  70  Plates,  (pub.  at  12Z.  13«.).  hall  bound  morocco,  gilt  edges.  6Z.  5«. 

CLAUDE'S  LIBER  VERITATIS. 

A  Collection  of  300  Engravinn  in  imitation  of  the  original  Drawings  (tf  C&aubb,  bj  EAMUm, 
8  vols,  folio  (pub.  at  31/.  10s.).  naif-bound  morocco,  gilt  edges.  10/.  10s. 

COESVELT*S  PICTURE  GALLERY. 

With  an  IntredactiOB  hw  Maa.  JAisasoii.  BfOfal  4to.  IOPl«ta»bintiftfBir«B|n«8d  fal  «atUM. 
India  Proofk  ( pub.  at  5(.  Is. ) ,  half-bound  morocco  extra.  SI.  S«.  18S8 

COOKE'S  SHIPPING  AND  CRAFT. 

A  Series  of  6&  brilliant  Etchings,  comprising  FIctnresqne,  bnt  at  the  aama  tine  9Mtmm0tr 
accurate  BcpresenUtions.    Boysl  4to  (pub.  at  SZ.  1S«.  6<l.),  gilt  cloth,  II.  lla.  W. 

COOKE'S  PICTURESQUE  SCENERY  OF  LONDON  AND  ITS  VtCmiTY. 

M  beautifiil  Etchings  after  Drawings  by  Calcott,  Stanpibld.  PaooT.  RoaaaTa,  BakBiR*, 
BTAax,  and  Cotmah.    Royal  4to.    FrooA  (pub.  at  bL),  giU  «lo<h,  SL  Hi. 

CONEY'S   FOREIGN  CATHEDRALS,  HOTELS  DE  VILLE,  TOWN  HALLS, 

AND  OTHER  REMARKABLE  BUILDmOS  IN  PRANCE.  HOLLAND,  GERMANY.  AND 
ITALY.  S3  fine  large  Plates.  Imperial  folio  (pub.  at  lOL  10s.),  half  morocco,  gilt  ed^gesb  St.  ISs.  6d. 


CORNWALL.  AN  ILLUSTRATED  ITINERARY  OF ; 

Including  Historical  and  DeserlptiTe  Accounts.    Imperial  8vo.  ttlwtralad  by  IW  liiiwUfU]  En- 
gravings on  Steel  and  Wood,  by  LAiiDaLLS,  HiNcacLipra.  jAcaaoi^  Wxjbuuuaa,  fha. 
Drawings  by  Caaswica.    (Pub.  at  16*.),  half  morocco,  8s. 
Cornwall  is  udoabtedly  the  moat  Interesting  County  in  Eaglmd. 

CORONATION  OF  GEORGE  THE  FOURTH, 

BySia  Gaoaaa  NATtaa.  in  a  Series  of  above  40  magnifleent  Mathwa  oT  tbe  TN -,—■»■» 
Oercmonial.  and  Banquet,  eoraprehending  faithAil  portraits  of  many  of  the  dtatinvuiabedbdhl. 
dajds  who  were  present ;  wtth  Ustorical  and  deacriptive  letter-pfeBsTatlaa  fblStHnttb. at OLtti;! 
half-bound  morocco,  gilt  edges,  ISi.  12s.  "^         ^^  ^'^  **  ^*  *^' 

COTMAN'S  SEPULCHRAL  BRASSES  IN  NORFOLK  AND  SlIFFOUC. 

Tending  to  Illustrate  the  Beelesiastiaa.  MUitarjr,  and  Civil  Costnme  of  former  age^  wfth  iMta- 

B -ess  Descriptions,  Ac,  by  Dawbow  Toa!iaB,Sir  8.  Maraica.  Ac,  178  Plates^  the  eauelled 
rasses  are  spleudidly  illaminated,  S  vols.  impL  4to  hsdf.boond  moroeco.  gik  wIiim.  6l.1i.^nS 
The  same,  large  paper.  Imperial  foUob  balf  morocco,  gilt  edges,  8L8s.^^        ^'" 

COTMAN'S  ETCHINGS  OF  ARCHITECTURAL  REMAINS 

In  various  Counties  in  England,  with  Letter-press  Descriptions  oy  Rickmah.  S  tola.  Imperial 
folio,  containing  840  highly  spirited  Etchings,  (pub.  at  ML),  balf  umocco;  &  flsi  ^^M 

DANIELUS  ORIENTAL  SCENERY  AND  ANTIQUITIES, 

The  original  magaifloent  edition.  IM  splendid  eolonred  Yiewa  on  tbe  knmt  'mh.  oftka 
tecture.  Antiquities,  and  Landscape  Scenery  of  Ulndooatan.  8  voLuin  3l  -"*~^-'^-»~' 
SIO/.).  elegantly  half-bonnd  morocco,  bil.  10s. 

BANIELL'S  ORIENTAL  SCENERY, 

'TSL*/  ^  ^  •maU  folio.  150  Plates,  (pub.  at  18iL  18c).  balf-bonnd  maiMn. 
XMi  to  rodnoed  from  th0  !»BMding  large  work,  nnl  ia  oa^ 


PCBLISHBS  OR  SOLD  BY  H.  O.  BOHS. 

iBtamMiti  aab)Hn  Ihm  «1t  Br 


DON  QUIXOTE,  PICTORIAL  EOmON. 


EGYPT.— PERR1  NO'S   FIFTV-EICHT  LAROE  VIEWS  AND 

FLAXMArrs  HOMER. 

S  XSCHVLU5. 


FLAXMAN'S  HESIOD. 

FLAXMAN'S  ACTS  OF  MERCY. 

A  EariH  of  Etebl  ComBOAltlBB^  Is  tbr  niDBCF  or  AsUrdI  9i7Dir«n,  «irtwhl  M  bnlu^DD  c(  Dn 
wliiMlDTm^rgiiri.^^.C.Ijiii».    OklDDBMlDl^iuIl.&O.'i^-CiuxliiiD™™,!''.    US) 

CELL  AND  CANDY'S  POMPEIANA  ; 

Or,  ibeTDpannplLJ,  E<liaf«,aadOfiuiTiu^DaDrpQDipdL  OHglii&ISovin.canf'ilnlaKihB  nftmlc 
DrtheEiavuluDiprr-bmauj  IH1Q.  a  tqIi.  tojftl  Hvd,  belt  nUllqii,  vElh  apwnrrii  or  Von  buqiirm 
LlnaEiiimUiiiliTOiii]iiuL,CoaiB,IIii».  PI1.JLC.  (iiiili.iiL71-«').  bDud^U.U.         Iim 

GOETHE'S  FAUST,  ILLUSTRATED  BV  RETZSCH. 
GOODWIN'S  DOMESTIC  ARCHITECTURE. 


[?b;  Coitua  uid  Dtbei 


CRINDLAY'S    (CAIT.I   VIEWS    IN    INDIA,   SCENERY,   COSTUME.   AND 

TTSM.     (Pnb.U  i3M^],liJ<^HiiuliiURicini,ci>ttd;H»l.lli.  UOO 

HANSARD'S  ILLUSTRATED  BOOK  OF  ARCHERY. 

HEATH'S  CARICATURE  SCRAP  BOOK, 

Od  BO  nvA.  eoatalHtofl  dpwirtiariODD  CaoAe  flrtjactl  iftor  flTMBTIi,CiuiH»ln.rn^ 

b  Lndai  I  SNTbaia  ul  IMbi0.ii.t  ••ntai  or  bAanm  tUunUnii  of  Fni<nW»c    An 


*  CATALOarE  OF  NEW  BOOKS 

HOGARTH'S  WORKS  INORAVED  BY  HIMSELF. 

'    HOLBEIN'S  COURT  OF  HENRY  THE  EIGHTH, 

I^av><teDil|tHlItairtnp«Kfnl  Is  lEc  UsnlCoUecHin  m  WlBdH>c7wlIb  UiuAiI 
iBinU  «D  <pZb.  UUL  uTi,  luir-bind  niiIniciia.'MI  ^I  bKk  ud  ^c^it  uZ  &!."""au 


riKffog 


HOFtANI><S  BRITISH  ANGLER'S  MANUAL:  EdiMd bj Eowi 
oi.itoinsruiiiiidiiEBiUiid.eciiiiaiid.n'iici.uilr 

sCIki  princJnl  BinivL>M.aul  Tml  Sliumi;  iiul 
HOPCI  COSTUME  OFTHE  ANCIENTS^ 


mm-SK-i 


SSSS^ffi."^^' 


^.SS^'Js.. 


HUNT'S  EXAMPLES  OF  TUDOR  ARCHITECTURE 


SI^CNS  FOR  GATE  LODGES,  GAMEKEEPERS'  COTTAGES,  ETC. 
N  THE  IXiLlAN  mit 


HUNT'S  ARCHITETTURA  CAMPEETRE; 

taPlUK  rarnl Ho,  (pu^dl  1^  l»h  faJkUTfiOncA,  lt<. 
ILLUSTRATED  FLY-FISHER'S  TEXT  BOOK. 

A  ConiWIt  OaUe  a  tkt  Sdnn  or  Tk«i  1^4  EilmnD  PUhbir.    nr  TumrBTiiii  EsuT^aiiT. 

ITAUAN  SCHOOL  OF  DESIGN. 

Cmt«in|[  or  1IIMT««^  thirty  nirMrftrBMioMHi,«l«erUi»orti(i[uilPlctin«MaDiirtii 

^^I'™°^i.  uKuitl^MKJSlSfElt'XSSiJi.'"  "^  C«"™u™  "I  an  IM^ 

Knights  (henry  gallyi  ecclesiastical  architecture  of  riALV, 

»KO»  IHB  Tim  0¥  COliBTANTim  TO  IH«    FIPTEENTH    CENTUM     1(5  B 

KNIGHTS  (HENRY  GALLY)  SARACENIC  AND  NORMAN  REMAINS 

ThaMn^tWBOPIitM  Colsnd  Ukfl  Drwhin  hilMaooDd  monv^D,  a^  Sh 
KNIOHTS  PICTORIAL  LONDON. 


PUBLISHED  on  BOLD  BY  I 


LYSONS'  ENVIRONS  OF  LONDON  ; 


MARTIN'S  CIVIL  COSTUME  OF  ENGLAND, 

Fnu  ih<  CooaoM  u  Ike  Pnai  PMod.  bm  TqnDT,  HU^  4a.    Bonlllg,  (1  PlMln.  kcu- 

UnUi  lUminiirl  la  OoU  ud  Colsun.  cIdUi.  lUi.  ^  lb.  M.  1H3 

MEYRICK'S   PAINTED   ILLUST1MT1QNS   OF  ANCIENT  ARMS   AND   AR- 

Ki>i  II I iiici.  U-JMrTtTki,  H  ual  inub  bpfo-d  AloLl  jJmmJmTmImiiI 

Umimkni  b,^  AiUsT  kiiiSZ»Kk  III  II  TSniiirTVri  iiriiarSrii  ml ■■  PiwSZ 

lluui  Wii,  ac.-   ■.ri..Mipa''r.«amM<^gmlUrtol^ltC3lr.millirll>M«- 

■iirnM.  ri rifciitiiiiiMiiiiiriif^i^rin  uii>  iirniiririi^iTiiiiiiiiiBi  im 


D  MONUMENTS ; 

An.   K  IHA  iBd  hmiubl  £Dfim<un  bu^  cotoon^  witk  LcLt 
MOSES'  ANTIQUE  \ 


vkBAnwao^  l/V  FtoVA-menI 
MURPH^^ARABMN  ANTIQUmES  OF  SPAIN: 

Ml— Is  •(  ilv  ■■»«>*  Anbrn-mawaiiimM  Im  Ito  rmta^UiMQlulZc  lunlllceuTillicE 
itfCM*Og>j»i  ■iiiiM|Mlif>j  LcB^jna  Dmb1|KIm% jilVj.  Mil.  Cillii.  iiri(U>t  u4 
MURPHVS  ANCIENT  CHURCH  OF  BATALHA,  IN  PORTUCAL, 


NICOLAS'S  (SIR  HARRIS)  HISTORY  OF  THE  ORDERS  OF  *<1'^<='^|[|^^ 
bMi  anfened  be  Rh>1  ihI  klHm'BnTlcBi  UMkotSlk  •  HWsiT  °'  "^  <^"''*  "<■'' 

(»•■=»  .Ml  lb.  in.u.  -i,..!,  —I— -J  >—  y^  |ii~t— .^,  .iJ  -lUaial  lb»  cm 

psRnil^  4  k4v  nvittu,  eloih.  Ji.  Ot-ti. 

tJICHOLSON|SARCHITECTUREi  ITS  PRINCIPLES  AND  PRACTICE.      ^^^ 
PlCTORJALHISTrMY  OF  PALESTINE,  THE  HOLY  "J^I^^J^JSSUTiiliwtS- 


OATALOOITB  OP  miW  BOOKS 


PICTORIAL  HISTORY  OF  GERMANY  DimiHQ  THC  RUQM  OT  FRCOCMCK 

SIB  OEKAT;  iDeiadtec  a  aMt^M*  UlMoqr  of  tht  fmrnm  Jmmf  Was.   Bf  reacts  Kvmsb. 
utraMd  hf  A»Qi*u  Umaumu   Bflgrai  •«  with  atev*  Mt  Winiwu  (fi*.  A  U.  It^,  dock 
gilt.  13c  IM 

PICTORIAL  HISTORY  OF  FRANCK, 

team  th»  MuMiakaMt  of  th«  Pmolu  in  Gaol  Is  tk«  p«todl  «f 
BottiT  and  T.  OAsrsT.    3  toU.  Imperial  8*0^  lUaMMllA  kf 
•B  wood  (pob.  at  3/.  160.),  clotk  gilt,  \L  6c 


PICTORIAL  HISTORY  OF  NAPOLEON. 

^Q.M.  BotsBT.  3«oU.imporial8votiUuMnloAkf 
TMaat  (pak.  at  Si.  Ic).  gUt  elotk,  \L  U. 

PICTORIAL  GALLERY  OF  RACE-HORSES. 

CoatalnloR  Fonralu  of  all  the  Winaiag  IIotm*  of  tka  Doikf ,  Oaki^  aoal  tt.  I<mh>  Biitei  inte 
tto  last  Thirteen  Yeani  and  a  History  of  the  iMliieipal  Oaemlieae  of  tke  TiurC  By  Wnkaaiu 
(Geo.  Tattersall,  Esq.)'  Boyal  S*o,  oontainlng  7i  beautifiU  Bagravings  of  Bovaaa.  afUr  Pletam 
If  Coorsa.  Haaaiaa,  Hamcook,  ALaaa,  he.  Also,  fall>kBglk  akaiactaHatte  PavUiu  d 
gjbgt^U^  Bponsatea  (-CracksoT  tk.  Da.-)  kx  S.x.oo.  (puk.-.tBc,.  aaa^dct. 

PICTURESQUE  TOUR  OF  THE  RIVER  THAMES, 

ki  ha  Weeteni  Ooarto }  iacludinR  paitkalar  DeserifMioBs  or  Blnhwnafl.  Wtodteofv  ■■<  BaniMi 
Court.  By  Joan  Fisaaa  MuaaAT.  Illustrated  by  Br>nu4a  of  lOft  veiv  klirklyUlaieked  WMi 
Bagravlngaby  Oaain  SmTa,  BaAnaTOM,  LAaaau^,  LiMfoa,  mti  othar  enuMBt  aitiatsiti 
vkiek  are  added  several  heautiAil  Copper  and  Steel  Plata  Eogravinxa  Iqr  CooKji  aad  otken 
One  laige  handsome  volume,  royal  8to  (pub.  at  W.  &«.),  Rilt  elotk,  10s.  ML  yut 

The  BKMt  heautiAil  voluaie  of  Topographical  Lignograpks  attr  | 


PINELLI'S  ETCHINGS  OF  ITALIAN  MANNERS  AND  COSTUME, 

iMladiBg  kls  Carnival.  BawUttI,  Bo.. «  Plates,  imperial  4to.kalMawd  w^atotw,  M«. 

»^^  MM 

PmCE  (SIR  UVEDALE)  ON  THE  PICTURESQUE  ^^ 

la  Beoiciy  and  Landscape  Gardening ;  with  an  Essay  on  the  Orlgta of Tkat^aai miidi aJHtfinnil 
matter.  By  Sir  Tbomas  Dick  LAonaa,  Bart.  8vo,  with  60  beaatifitlWQod  KanavlBn  W 
XoiTAon  Stamlbt  (puh.  at  IL  U),  gilt  doth,  I3c  *«navmn^ 

PUCIN*S  GLOSSARY  OF  ECCLESIASTICAL  ORNAMENT  AND  COSTUME: 
MttiM  forth  the  Orinin.  History,  and  Signiflcation  of  the  various  Bmhlcms,  l>«Tieec  a»d  Bnabol- 
leal  Colours,  peculiar  to  Christian  DeaUn  of  the  Middle  Ages,  llluatratad  ba  Boarlwae  nttea 
^iendidly  printed  in  gold  and  colours.    Boyal  4to,  half  morocco  extra,  top  eilgaa  gut,  jLlt. 

PUQIN'S  ORNAMENTAL  TIMBER  GABLES, 

aaUiitBil  fkom  Andent  Bxamples  in  England  and  Nonaaady.    Boyal  4to,  iO  Plafta^  ala*^  IL  U 

PUQ1N*S  EXAMPLES  OF  GOTHIC  ARCHITECTURE.  "^ 

aaleeted  ttom  Ancient  Edifices  in  Enrluid ;  consisting  of  Plans.  Elevatieoa,  gaatWia.  an^  *»*■» 
large,  with  Historical  and  DeM'rptive  letter-press.  Illustrated  by  sa»£ai         ""^'^"^ 


large,  with  Historical  and  Descriptive  letter-press,  illustrated  by  S9ft  BacmvianW  !.■  Kcnx. 
S  vols.  4to  (pub.  at  12L  12«.),  cloth.  7L  17*.  6d.  "•'•TuiBa  07  j^  K*n. 

PUGIN'S  GOTHIC  ORNAMENTS. 

Wflne  Plates,  drawn  on  Stone  by  J.  D.  HAaoina  and  othen.  Boyal  4to,  hall hmwocoo,  81. IclM 

RADCLIFFE'S  NOBLE  SCIENCE  OF  FOX-HUNTING, 

For  the  use  of  Sportsmen,  royal  Svo^  nearly  40  beautlAil  Wood  Cata  of  Huatinw  Sana^.  Ac 
(puh.  at  \L  8s.).  cloth  gilt,  los.  fiiL  ^^  a^mmaa,  ig 

REYNOLDS'  (SIR  JOSHUA)  GRAPHIC  WORKS. 

no  beautiful  EngrMvings  (comprisinic  nearly  400  subiects)  after  this  delightffa]  naln«*v  .-mBiii 
on  Steel  by  S.  W.  Bcynolds.    S  vols,  (blio  (pub.  at  9tt.)  half  bound  morocco.  gUt  ed^'SST 

REYNOLDS'  (SIR  JOSHUA)  LITERARY  WORKS. 

Comprisia«  his  Discourses,  delivered  at  the  Boyal  Academy,  on  the  Theory  and  Pvmctiaa  af  T^^ 
ing ;  his  Journey  to  Flanders  and  Holland,  with  Criticisms  on  Pictures ;  Du  Pr«aiio¥7Ait  if 
Planting,  with  Rotes.  To  which  is  prefixed,  a  Memair  of  the  Author,  with  Sema^TinnJMtfte 
of  his  IMnciples  snd  Practice,  by  Baacaai.  Mew  EdiUoa.  9  vols.  feap.  ftvo,  witkTf^irm^tmk 
at  Ue. ).  cUt  cloth.  lOs^  -^wwaw  i^ 

"His  admirable  Discourses  contain  such  a  body  of  Just  criticism,  clothed  In  anefa  paiauiiiioBL 
aleaani,  and  nervous  lanicuage,  that  it  is  no  exaggented  panegyric  to  aftsert,  that  t  hevwiiThuta 
long  as  tlie  Kmrlisb  tongue,  sod  eontribttta.  noileia  tkaa  tka ptailuetioiu  of  hia  naanii  in  MJf 
Wa  aame  immortaL"-A«r<Jkee<«.  *       '"'  "  "^ 

ROBINSON'S  RURAL  ARCHITECTURE ; 

Being  a  Series  of  Designs  for  Ornamental  Cottages,  in  W  Plates,  with  Eatimatea.  Fbii>tB.nMllr 
improved.  Edition.    Boyal  4to  (pub.  at  4/.  4«.) ,  half  morocco,  3L  bs,  »•"■»•♦"•* 

ROBINSON'S  NEW  SERIES  OF  ORNAMENTAL  COTTAGES  AND  VILLAS. 

btPlatesby  HAnsiaaandALLOM.    Boyal  4to,  half  morocco^  SI.  2a.  •m.'w* 


V 


PCBLISKRD  OR  EOLD  BY 

ROBINEON'S  ORNAMENTAL  VILLAS. 

ROBItWON'S  FARM  BUILDINGS. 

ROBINSON'S  LODGES  AND  PARK  ENTRAHCiS. 

ROBINSON'S  VILLAOI  ARCHITECTURE. 

EnunL  KdlUDD.  Wa  jUdUkmil  riKL    41  fUui  I1H1I.U  II.IB1.J. 

SHAKSPEARE  PORTFOLIO! 

blUdllc  IlUU.  Smbiu^  «lnl>>0^  <>«^  VlMit  Hlllnii  L^^'jini^^ 

SHAW  AND  BRIDOENS'  DESIGNS  FOR  FURNITURE, 

EHAW-S  LUTON  CHAPEL, 

SMITH'S  IC.  J.I  HISTORICAL  AND  LITERARY  CURIOSITIES. 

SPORTSMAN'S  REPOSITORY  J 

clT^c  "Btlilih  ndd'anm^"  >!□■.,  wlihJjWn^f^pvr  PUilu,  «ad  luuiflrDiu  ^W  Cbu  br 
}lariBituiili>LUrk,{pBji.u1LUr.V.),  dnbiill,  Jf.  Lr. 

STOTHARD'S  MONUMENTAL  EFFIGIES  OF  GREAT  BRITAIN. 

Ill  ImdhUi  InliM  Kublnn,  ill  t!  -Ucb  an  mm  or  Uh  tlnlel,  ind  •aine  of  them  hliUT 
iUuuliiiUJ  In  (dU  ud  Hlmul' i>lTli  Illnilincil  IhwilplUmiuid  lalraauEliaii,  b;  Kori.   fbU> 

STRurrs  SYUMi  BgnANWCA  rr  SCOTICA; 

Oi,  PqiuiIu oiMhIHH iflMUnnMBtl flu  iliMi  lBiii;i,HT,  U^nlw^. or BKstr.  nmi;riilu 
^•nrluieindUiU/liiUbidiuJuLcfi'  Luklnici,  UnfeiUi  IDUi:  Ipub-U  )I.M.l,  biUmbMU 

DRESSES  AND  HABITS  OF  THl 
.   RCCAL  AND  ECCLESIASTICAL 

CJHUMai  lb«  BOM  tBlfanlta  l^prcwnUtiDBa  at  1: 
HiirS».i  '"Hfnyjjf  "Sib;  apibs'  oLilitunr  I 

lIi3^1t^l™.2;!m.°S^""^    Tb.  B        Dun 

STUBB6'  ANATOMY  OF  TWE  HORSE 
TAYLOR'S  HISTORY  OF  THE  FINE  A 


rOD'S  ANNALS  AND  ANTIQUITIES  OF  RAJAST-HAN  ; 

CiLlEU  BSJfOOTJBi].     ■•  Ulia-Colooei  J.  Ton.  mu;  jei™  mlil 


STRUTT-9  DRESSES  AND  HABITS  OF  THE  PEOPL£  OF  CNCLANB, 
STRUTT'S  RCCAL  AND  ECCLESIASTICAL  ANTHJUITIES  OF  ENCLAM 


WALKER'S  ANALYSIS  OF  BEAUTY  IN  WOMAN. 

WATTS'S  PSALMS  AND  HYMNS, 

Scnpim»»'ii,pri»itd'liii«7  lui-«ni  IwutUiiL  trp,  alieUlibnl 
CualTli'ilU.n«UU.*l>'«Hf>- (»!>-•■  IL  U.}.  (fll  cb<ll.;i.  64. 


ARCHITECTURE, 


WIQHTWICK'S  PALACE  OF 
WILD'S  ARCHITECTURAL  GRANDEUR 
WILD'S  FOREIGN  CATHEDRALS, 
WILUAMS'  VIEWS  IN  CREECE, 
WOOD'S   ARCHITECTURE 


U  pgcttDllD  (pok.  U  IH.  IkJ>ll>«» 


^atutcU  ^ialocs,  agifculfutf,  &c. 


ANDREWS'  FIGURES  OF  HEATHS, 

ui).d«iimui.7LiiM7 
BARTON  AND  CASTLE'S  BRITISH  FLORA  V 


T  Ahitain, 


8AUER  AND  HOOKER'S  ILLUSTRATIONS  OF  THE  CENERA  QP  FERNS, 
mubtaed  ULiKciloi*  btd  VI|UT9,  lilBhl;  BniAFd  in  i;ulDarv    Imperial  a<c^  PUtei,  61^  *^^^ 
BEECHEY— BOTANY  OF  CAPTAIN  BEECHEV'S  VOYAGE, 

..      ___    __.  „ .       ...  li b,  iBi) filler  bemii,^ , 


■M.^odmrn''.^  o't^^.i^' 


BEECHEY ZOOLOGY  OF  CAPTAIN  BEECHEY>S  VOYAGE, 

S°?'i2jlD'SSiS"ll?lJm«"k^StolSii!l'iiiSi!!^  Sr'S""'  "^  "•'^'^'"•c 

g">"^i'^'BwcilSL%  JQg.  ElwUi  O..Y,  B.il.^'8bril'i.'b,°'if.3!Ji?JtiT^?i^2I 
Qodotr.  br  lb'  H".  "'■  Hdciiuid.  tU,  lllMttlBd  brflPUua.  oniudlllllE  ~--- fl-.'S 
iniURhbeuIUnUrBiIiHiislbiaowiiiT,  (wl>.inSl.li.),clolli.iri3i.Bi  ^  "—"J  mm™ 
BOLTON'S  NATURAL  HISTORY  OF  BRITISH   SONG  BIRDS. 


PimilBHED  OR   BOLD  BY  H.  O.  BOUK, 


BROWN'S  ILLUSTRATIONS  OF  THE  LAND  AND  PR£SH  WATER  IHEU* 

Ol  OHEiT  BLIITAIN  AND  IRELAND!  Wlh  Pttui™  Dmnlnrlnni,  tft  LwallUw  irflUIto 
Bprcln.  Hani  Bvu.  conulnlsi  oa  II  luii  r\aa.  iea  Flpiin  of  ill  tU  tnoira  Bniiik  lii^u 
in  ibiU  IM  Biu.  Hiiinuli  dmn  min  Ninni.  Ipnli.  u  111.).  clDlb.  10a.  W.  ^M 

CURTIS'S  FLORA  LONOINENSIS; 


»BlU.ilUI. 

BEN  NY— MONOGRAPH  I A    ANOPLURORUM    BRITANNI/E,    OR    SRI 
DONOVAN'S  NATURAL  HISTORY   OF  THE  INSECTS  OF  INDIA. 

DONOVAN'S  NATURAL  HISTORY  OF  THE  INSECTS  OF  CHINA. 
Eii|u|[Ed.hrJ.O.  WiiTKOdn.  Eiq_PJ.a.,  4Id.  *hb  iD  pUin.  EoDUInbi  npninU  dT  1» 
liuiliFiihiiiinigiiuo  Ipotr.  itciil),  ilmi.  cUI,  KSi. 
-&w>«i^>initluimlluliiHOUDrliuUauil  CUu,  ue  iplnaidlr  UliuInuJ  u4  mi 
"TJ^BHHfcmioJhetl  pUtm  of  DDT  cquBlrruiu  D«a*ui.  b#  hLiEhljnlaurv^,  cIfhuL.u 

DONOVANS  WORKS  ON   BRITISH    NATURAL  HISTORY. 

DRURV8  ILLUSTRATIONS  OF  FOREIGN  ENTOMOLOGY  ; 

oribeBnumiiliHlEdSBCiKf.u.    n  ml Hn  nm ir  liniilinilli  riiliiiiiiJ.  iimmliiliiii 

■Ikit;  m  Inia  at  IdkcU.  luilKluUr  pab.  U  ISI.  ll^,).  klUbmuiil  moraon.  U  I(i1a  1^ 

EVELYN'S  SYLVA    AND    TERRA, 

BwE^HtnrHHllt 

ihlnT-tikvalaiii4i  d(  Howtrbj'*  Ei^tkb  Bntanf .  hbleb  iian  pal  eomprrheitir  CrrpTogBVLDOi 


XilUki>.hr  J.  O.Wininiap,>it.FJ..B,«a.  to  I  hL  r^baii,iilili  41  i^luTMiSIIte 
•bon  «D  Bipim  i<  ItaOa,  imtOSm,  OvmSamt,  »t-  Hid  Ihi  ^Unu  on  wUek  thn  Ih£ 
ajiiUU1ra>k»i<diastbacilUilteMiiI>,Mr4eiii>liH»eB.<f.li.  ISU 


R^AND  CREVILLE,  ICONES  HLICUM  ;   OR,  FIGURES  OF  FERNS. 
ij  AptUKd.    IrolB.  £aUD,  nib  340  bnuiE^  eoloand  E^ui.  (pub.  tlSbf.  4f.), 

HOOKER'S  EXOTIC  FLORA, 

1B^B37 


OATALOGVB  OF  HBW  BOOKS 


HOOKIR't  JOURNAL  OF  BOTAIfV : 

OanialiiM  flsww  uiA  DMcnptwM  of  wicb  tlmam  —  nwiiiiMil  tk— ilw  by  tlwtt  Bowdty, 
nS^Twliimty.  or  bjr  Um  mw  to  «ycii  tkqr  ■«•  imlM  ta  tte  Ait%  ia  INdidM,  aad  In 
DoiMMle  Ecoooo^i  toMtkar  with  acwrioMl  ■ol— iril  WikM  aad  laftm— liuu,  sad  oectP 
■ioaal  PwtraluuMHeaiiinolemlBentBounisa.  4  vola.  Sve^  BuaMtoaa  plateii  aome  ooloored, 
(pah.  at  SI.),  cloth.  IL  IflM^I 

HOOKER'S  BOTANICAL  MtSCCLLANY; 

Onatalalaf  FlKuraaaad  DeaBriptiont  of  Plants  wkkh  laeoaBwaad  ftiaahraa  t|f  tihrir  aordtr, 
rarity,  or  hlatonr.  or  bf  tha  uaa*  to  which  thiej  aia  ajWlM  la  tha  Acta,  in  liediaiaa.  aai  in 
PaiartHc  Ecoaiway,  to||»th«r  with  ocraikwal  Botankai  Notkaa  and  laftMnnattoa,  incluittaK  nuny 
vaiuabia  Coininuiueations  ttom  distlnKttished  Seieatifle  TraTcUera.  Complate  in  S  tUtt  voia. 
Rqral  Sro.  with  li3  piataa,  Boaajr  finely  coloured  (pub.  at  6/.  it.),  gilt  doth,  SL  ISt.  M.  1890-33 

HOOKER'S  FLORA  BORCALI-AMCRICANAj 

OL  TUB  BUTAMT  OV  BUTUU  NORTH  AMBRXCA.  IDMlnl^  by S«  plalMk  complete 

ia  Twelve  Parta,  royal  4to  (pub.  aft  lU.  12>.),  9L   The  Twalte  ParU  oan#lM«b  teai  up  iai  toU. 

'.  Rqral  4to,  extra  doth,  M.  1829-40 

HUISH  ON  KCS: 

THEIR  NATURAL  BISTORT  AND  OVIfBRAL  MAlfAOBMSNT.  Rtw  aad  grcallr  fm. 
proved  Cditioa.  cotMalnlaf  alae  tha  latest  DiMoveriaa  and  lapromaaata  im  aver j  dajartiaaatol 
the  Aptary^with  a  daeeripiioB  of  the  moet  epproved  Hirat  now  ta  oae^  tUek  t2mx^  Forttalt aad 
■aniaruai  Woadeata  (pah.  at  Iflii  td.),  doth  ^t,  6*.  fld.  1844 

LATHAM'S  GENERAL  HISTORY  OF  BIRDS. 

BciAK  the  Naturd  Uiatniy  ami  Detcriptioo  ofdl  the  Birds  (above  four  thooiand)  htthertalaown 
or  daecrtbed  by  Naturd  lats.  with  the  Synonrmee  of  precedug  Wrltore;  the  second  enlaigedand 
laiBrDTed  Btdilon,  oompreaeodinc  all  tha  olaooveries  in  Ormtholofy  subsequent  to  the  former 

Ealicaiion,  and  a  Qeneral  Index,  II  roU.  In  10,  4to,   with  upwards  of  200  eolonred  Ftauea, 
teml(pMb.«t20l.8i.).  dotlk  7il2ik«A    WineiMtrr.  ltai-2^   Tha  same  adth  the  diaies  caedK 
■italy  eohKuad  Uha  dmwiaffiw  11  tola.  In  10^  elegantly  ht-bound,  gran  moioeoa^  gUt  edae^  HLm. 

UNDL£Y*t  BRlTtSH  FRUITS: 

OR.  PI0URK8  AND  DESCRIPTIONS  OF  THK  MOST  IMPORTANT  VARIBTIBS  OF 
FRUIT  (;ULTIVATED  IN  GREAT  BRITAIN.  Svols.  royd  8vo,  oontaLning  l&S  mostbeaBr 
tlfdly  coloured  plata^ehlaiy  by  Mae.  Witbbm,  Artist  n>  the  HortteoltuMl  Sadeky.  (pah  at 
lM.liik).half.hoi«id.niai«oaoexiia.giltadgae^&L»e.  ^841 


"ThUtaaaaMdaltaly  baautiftilwork.   Bvery  plate  ia  like  a  hJgUyflaialMd  domiaiL  siaaar 
to  those  1b  Um  HoiCkttUurd  Tcaasactioaa." 

LOUDON'S  (MRS.)  ENTERTAINING  NATURALIST, 

Batna  Poaalar  Oeaeriptioas,  Tales,  aad  Aneedotes  of  more  than  FIva  Hundred  AafaMdai  eaiaire* 
fcaadlnir  dl  tha  Qaadrnpeda,  Bbds,  FIdhes,  Reptiles.  Insects  aw.,  ef  wUoh  a  kBowledge  Is  fafiis- 
penaablr  in  polite  education.  With  Indexea  ef  Seienliic  and  Popular  Names,  an  BxplBMitioh  of 
Terma,  and  an  Appendix  of  Pabuioua  Animda,  illustrated  by  upwards  of  400  bfsutiftil  aioodoita 
by  Bbwicb.  HAavBT.  WaiMrBa,  and  others.  New  BdRion,  reriaed.  enlarge<i^  and  coireetad  ta 
thapiasaMsuieofSoohiglodKBowladga.    lBoneUiiekvoLpoet»ro,gfitdotli,7b.M.         184 

BIANTELL'S  (DR.)  NEW  GEOLOGICAL  WORK. 

TILE  MEDALS  OF  CREATION,  or  First  Lesaana  in  Oaoloff.  and  f»  tha  Stady  of  Onanle 
Bamaina;  ineludinc  Oeelogicd  Excuraiona  to  the  Isle  of  SEtkmm,  Bridktaa.  Lewe%  Tflgate 
Foreat.  Chamwood  Fbreat,  Farrlnffdon,  Swindon,  Cdne,  Bath,  Briatol,  CUAoa,  Bjatioak.  CSich 
liill.  &e.  By  GioBON  ALaaaNoii  Mantbll,  Eaa.  LL.D^  F.R.S.,  &e.  Two  thick  vols.  fooUttP 
»«o,  adthoahmiadFUtas, aadsarecd  haadKd  haautlftal Woodauts «f  laaall fiandiMk  dotkgS^ 


Ula.  •  l844 

MANTELL'S  WONDERS    OF    GEOLOGY, 

Or  a  Familiar  ExpoaUioa  at  Geelogied  Pheaomana.    Sixth  giaatlp  enlarged  and  buMvai 
SdltioB.   Svola.  paaiSvo,  ealQBffad  Platen  aad  opwaids  of  auoWaodcuti^  gilt  dech.  18s.  ^^sa 

MANTELL'S  GEOLOGICAL  EXCURSION  ROUND  THE  ISLS  OF  WIGHT, 
^And  atonii  th«  adiaoeot  (;oasi  «f  Daiaetahirck  U  1  vqU  post  Svo,  wkh  niiawman  b«atifuUr 
aeeutedWoodeuti,  and  a  Qadogicd  Map,  cloth  gUt,  lit.   '^     ■  j»JJ 

mtlOIE'S  NATURAL  HISTORY  OF  BRITISH  BIRDS: 

OR.  THB  PKATUEREO  TRIBES  OF  THE  BRITISH  ISLANbS.  2tol».8m.  Kaw  Bditloa. 
theFlates  beautifdly  coloured  (pub.  at  II.  8«.),  cloth  gUt,  16a.  183S 

*  This  is,  without  any  exception,  the  most  truly  cbarming  work.  on.  Omithelogj  wUch  has 
hitherto  anpeared,  flrom  the  days  of  WiUougbhy  do«'nw«nIk.  Other  authors  describe.  Mudie 
paints;  other  authors  give  the  busk,  Mudie  the  kemeL  We  moet  heartily  concur  with  the 
evinion  expressed  ofthia  work  by  Leicb  Hunt  (a  kindred  spirit)  in  the  flrst  few  numbers  of  his 
ngbt  nWaaant  London  JowmaL  The  deacriptione  of  Beaiek,  Peanaal,  Lewin,  Montagu,  and 
avea  WUaon.  will  not  for  an  iastant  stand  ooaiiiariaou  with  the  spirit-stirring  enianatlans  of 
Mudie's  '  living  pen,'  aa  it  baa  been  called.    We  are  not  ac^uaioted  with  any  author  wha  so 


PUBUBHBD  OB  BOLD  BY  H.  6.  Si 


RICHARDSON'S  CEOLOGV  FOR  B^ 

BELBY'S  COMPLETE  BRITISH  ORMTHOLOOY. 


SCLSY'9  ILLUSTRATIOMS  OF  UUTISH 

„_.._,_.... ■-    -•■  ■t),biiwl^»i  n> 

■HrHdr&vdfllMVT.    OnljrofiTonplaaf IbaoritflDil 
HBTMORra  FLOftX  CIUCe«  MCDROMUS. 

SOWCRBY'S  MANUAL  OF  CONCHOLOCY. 

iHWMSSlMgf  ClEirpmM  Huh  •mwiri  in  U~rAI>n  Orin, VwnpjuM  I,,  «l[vli><u 
¥ijlMiiffciiM[  Otawnkm  nib«Uii|  tlie  anRi^Th^-l  «  OrnluKhAl  djifilbaiinii  at  eufa; 

BOWERBV'S  CONCHOLOOICAL  ILLUSTRATIONS  ; 

SPtlY^  BRfTIIH  COLEOPT^RA  DELINEATCO. 


SWAIKSON'S  EXOTIC  CONCHOLOQV; 

OH,  riDUUKH  11U  DEscRirrians  of  kMo.  Btiorimu  on  DTinEacii 

SHELLS.    Kojil  410,  coimi^liwUluRiiiil  buudruUr  cnUnrel  Diancr  sbDUi.UlI' 
■wnicni.  Ifll  elfn  (pili-  •>  iL  >M,  U.  lb.  U. 

SWAINION1  Z'»'-'»^^';'!iVM9o"mON»'!i?^BW   RIBB.  OB  INTEKES' 

SWCei^  FLOWV  AUSTRALASICA  r  pluSTS.  n«i™  of  N«.  Hi 

EWCrrS  CISTINW ;  ^^^^     i_j  jj^^  ,^_^^^  _,  ^ 


S  NATURAL  HISTORY  0  B.ntioi.     n 


inisirUaneouB  iSnglisifi  Uttetatute, 


BI3T0ET,  BIOOSAFHT,  TUTAQiiS  AND  TRAVELS,  POETKT,  . 
saAKA,  UOBALS,  AND  11I9C£LLAII1£3. 


BACON'S  WORKS. 

tlui>^>Xl^ffrtAl9iii.P«lrUl."ib°>i>ll.°£a^IsU^J.!b.  ""^ 
BACON'S  ESSAYS  AND  ADVANCEMENT  OF  LEARNIN 

BATTLES  OF  THE  BRITISH  NAVY, 


ttAaOvw^bM^iadr  mgnatitm  9ib^  fram  Da-lc^  br  auoOeH  HudlBt  &«-.  c^aib.  KtdHH 


BRAND'S  POPULAR  ANTIOUITIES, 
BRITISH     POETS,   CABINET    EDITION, 
■ROWNE'S  IStR  THOMAS   WORKS,  COMPLETE. 


lair  HiUlBv,  uhl  Ahiijii  eQnrcjadTtu  tbe 


PUHLISUBD  OR  SOLD  hT  H.  Q.  BOBN. 


BURKE'S  lEDMUNDI  WORKS. 

BURKE'S   ENCVCLOPiCDIA   OF   HERALDRY;  OR,   GENERAL   ARMOURY 

or  BNOLUtp,  SCOTLjtnD,  AND  nUILUID.   OnnnrtibiriBiiliiirolin  ATIIUlIUaBaI> 


tag  HHntiafABoeHilniaHJdm^aUDdHDriilanriDvwrmua.    llw  vbtt  RHnalau  ud 

^^^Cn^^^.  in^i^  in  OBll -i; laiH. nd  Ibc  wIuIkdIuih  in  sili m laim. do  u 
CAMPSELL'S  UFE  AND  TIMES  OF  PETRARCH. 


CHATHAM  PAPERS. 

Mu.  rhe  Contmndsin  dT  WFULhii  ^R,  tt,fi  of 
iT^am  (;ll^uu.a>.|,lllc>ll^Uu 


CHATTERTON'S 


H(ud  lUi  l^nrk,  tbtrrbn. 
Bll|(mWP«c->ljiltl™  of  CbMmon'i  Bind»niln«"ioJ  lli  EnwLfJ  MSSr^Si.  •!  Ita.| ,  rlolh,  lU, 


OF  THE  NAVY  OF  THE  UNITED  STATES  OF 


OATALOGUB  OF  KSW  BOOKS 


OOPtXVS  (FORMERLY  MRS.  HEWLCTT)  HISTORY  Of  SLAVERY  AND 
ITS  4BOLITIOW.  ■■*■■<  ■dlUeB.whki  AMiw<lT,tt<Bk««MBSwK,  /laeF«atnJt«f Qtlaoii« 


OOSTCLLO'S  SPECIMENS  OF  THE  EARLY  FRENCH  POETRY, 

MMiMwttaM«rtha  IVwitaiowato  tkelcicmoT  Hauy  rr^pMtSvv^vMilFlMMktyak  at 


eOWPER'S  COMPLETE  WORKS,  EDITED  BY  SOUTHEY; 

C— frWiif  bto  rwiM.  Coivwiwadniee,  and  TnuNlatloiit;  «rttk  a  LM>  vf  tkt  AmtWf.  n  volt. 
MM  §To,  embeUUhcd  with  nomemtu  esqoklt*  BagM^taiffa,  ttmt  tte  4nlgai  «t  WLMm.wwit,  («ab. 
■«Si.tte.).elocb.SL»«.  tOft.! 


Tlila  U  tb«  oal7  complete  edltkm  of  Cowper't  Works,  fnn  aad  peedeal,  whicli  tea  ever 
MS  gH«a  to  the  world.    Many  of  them  ars  Mill  asthnlTUj  eonnigkt,  aad  " 

Ui  any  otber  adltkni. 


CRAWFURD'S  (J.)  EMBASSY  TO  SIAM  AND  COCHIN-CHINA. 

S  vote.  t^Kt,  Maya.  aMd»Ptat«s,(p«l><«U>  11^  •'•)>«lMt>tUi>  1890 

eUAWFURD'S  EMBASSY  TO  AVA, 

Wlt|ian4pB«idUoaPoMnB«fMlDab7PratB«CKi.Aii».   » iali.lW,wUm  Mn^Wli»aad 
Tl|Bctt«a,(pab.atll.lU.td.).eloUi.  lik  18U 

CRUmSHANK'S  THREE  COURSES  AND  A  DESSERT. 

A  SOTtca  of  Talc*.  In  Three  Seta.  vU..  Iriih.  Legal,  and  Mlacellneeai.   Cw»u  tm.  «llk  i\ 
•raeoMlT  elever  and  comle  lUaatratkHn,  (pub.  at  ll  l«. ).  eloCh.  gtk,  n,  ]»U 

*"niU  U  an  extrMrdinary  performance.   Such  an  onhmor  the  patater.**  pMt,  aai  tkaMwUst, 
In  eoc  perMn.  !■  onexampled.    A  tithv  of  the  talent  that  goea  to  making  the  atortea  would  aet  sp 
•  AawB  or  annual  wrttan:  and  a  dtbe  oftke  iBt«ith«geitaitlu»lidiivl«yaAlaa»111i 
ftiraiahagaUaiir-"-  ' 


DtBOIN*S  BIBLIOMANIA,  OR  BOOK-MADNESS. 

A  BtbHompMcal  Roounea.  New  Bdltion.  with  oonaUfermUe  kUMmn,  ImAmibagm  Wn  *»  <!>• 
Mia  111  Cbaraetera  la  the  Drama,  and  a  SupplcmeBt.  t  tola,  rapal  9m,  kaail  einali  piiiited, 
•mMlliahed  by  niaraermia  Woodeuta,  many  of  wUeb  are  now  Irat  added,  Mb.  m  U.  laJ>«iMk. 
ll.lU.ld.  Lmu  Paper.  lBpehal8vo,o#erbiekoBty««7lM«apiaav*«rapitat«d,(f«hw4ttil.ft.), 
dotb.  SI.  Ua.  M.  I8t2 

Tbh  eelebraMd  Work,  wbWb  vnltea  the  eatertalnntBt  of  a  lomMe  wMi  the  ttoat  ^ilimbls 


on  all  btbUogmphleal  aubjeeta.  baa  long  been  very  aoaaree  and  erld.ftor  i  muMwiilii 
■tuna— the  amall  paper  (or  w.  8a.,  and  the  large  paper  ftir  upwnrda  of  W  goinen  1 1 1 

DRAKE'S  SHAKSPEARE  AND  HIS  TIMES, 

Including  the  Biography  of  tbe  Pnet.  Crltldsma  on  hl«  Oenhia  and  Wiltlafi;  m  m&m  nbiaaolpiT 
of  hia  Playa,  and  a  Iliatonr  of  the  Mann^ra,  Cuaioma,  and  Amnaementa.  SuperatitUma,  Poecnr.  and 
literature  of  the  BlIaabMban  Bnu  t  vola.  «o,  (above  1400  pagaa),  with  Aa«  PoitMit  maiwL  natbt 
of  Autographa,  (pub.  at  hlht.),  elotb.  IL U.  1817 

*Am«atarly  pvodMNtaiu  tbe pubtteaHon of  wUek will (brm ea epeoh  ta Om  SbataMtai  kta- 
tory  of  thia  country.    It  comprtiea  alao  a  complete  and  erMcal  aaalyela  of  all  the  rlagra  and 
Poema  of  Shakapeare;  and  a  compreheaaive  and  powerfbl  abetek  of  tbe  iwfnMfaani|i1iai 
ture."— (2«Mf  l«BMia'«  Mapa«<n«. 

ENGLISH  CAUSES  CELEBRES, 

OB.  BKHABKABLB  T&LAL8.   Sqnno  ISmo,  (pA.  at  da.),  tnumuM  wntpp«r,  1*.  1S44 

FENN'S  PASTON  LETTERS. 

Original  Lettera  of  the  Paaton  Famibr.  Written  dnrhig  the  Retams  of  B««y  TL,  Bdwud  IT.,  mnd 
Biebard  IIU  by  ▼arloua  Feraona  of  Bank  and  Conaequenoei  chMIy  on  Hiateiieal  So^octa.  New 
Bdttton.  with  Notea  and  Correctiona.  complete  in  3  vola.  bound  in  1,  aonare  lSmo»  (psb.  at  Me.). 
ekNh  rilt,  7a.  6d.   Quaintly  bound  in  maroon  matoeeQ^  oarvod  boarda,  in  tbe  earigr  a^k^  jritt 

Tbe  original  edition  of  thia  very  curloiu  and  intereating  aerlea  of  Uetorioal  Lattava  ia  o  mi« 
book,  and  aeila  for  upwarda  of  ten  guineaa.  The  present  ia  not  an  abridgment,  aa  might  be  aup« 
peoad  firom  ita  form,  Mt  givaa  tbe  whole  matter  by  omitting  tbe  diqritcaie  verelon  of  tbe  letters 
written  in  an  obeolete  language,  and  adopting  onqr  tbe  more  BBOdam,ieedable  voMkm  poMiabed 
byPenn. 

"  The  Paaton  Lettera  are  an  important  teetlmony  to  the  proKreaalfe  eondttton  of  aodetr,  and 
coma  ia  aa  a  precloua  link  in  the  ofaaln  of  tbemoral  histonrofBagUuidfWhlobtlMgralnnin  thia 
period  aopply.    Tbey  atand  indeed  aingly  m  Bn>opo.''--JBeiiaei. 

FIELDING'S  WORKS,  EDITED  BY  ROSCOE, 

COMPLBTB  IN  ONE  VOLUME,  (Tom  Jonea,  Amelia.  Joaathn  WUd,  Joaeph  Aadnira, 
Playa,  Eaaaya,  and  Miaeellaniea.)  Medium  SrOi  with  20  capital  Platea  by  CauixaKAXB,  (pub.  at 
)  L  4«. ),  dotb.  gilt,  14«.  IMIL 


**0f  an  tbe  worka  of  Imagination  to  which  BngUah  raitiu  baa  fiacB  origta,  tfaawiltlua  of 
Booty  Melding  are  perhapa  moot  decidedly  and  excluaivd^  her  own.*-Ar  Vf alfar  BceM . 

"The  pfoae  Homer  or  hnauui  aatiiTC.''—£er«i  BprMi* 


s^. 


law? 


16  CATALOGUE  OF  NEW  BOOKS 

HEEREN'S  MANUAL  OF  THE  HISTORY  OF  THE  POLITICAL  SYSTEM  OF 
XU  ROPE  AN  D  ITS  COLONIES,  from  its  fonnation  at  tbe  eloM  of  the  Fifteenth  Centxuy,  to  its 
Tt  wtabltohmift  vpo*  the  Fall  of  Napoleon,  tranriated  from  the  Fifth  German  IMitkm.  Nev 
Xaitioa.  eonplcu  ia  1  voL  Svo^  doth.  l<te.  18M 

"The  host  HletorT  of  Modem  Eoiopo  that  hai  jet  aBpeBrad,  and  it  la  likely  Ions  to  nmain 
vUhottt  a  riraL"-y(AM«w. 

"  A  work  of  sterllBK  valoe,  wliich  wtU  ^ftaae  naefol  knowledge  fcr  Keneratioii%  after  all  tktf 
•hallow  pteteaden  to  that  diitinetioii  are  fortunatelj  ftMrgotten."— LJterwy  GmttU. 


HEEREN*S  ANCIENT  GREECE,  translated  bT  BANOtorr;  and  HISTORICAL 
TREATISES  ;  via.:—!.  The  Political  Conieqaeoceaor  the  Beformatioii.  IL  The Riae,  PnnesL 
•ad  Practical  laftoeoce  of  Political  Theoree.  111.  The  Rite  and  Growth  of  the  Cootfaiental 
latcraau  of  Great  Britain,    la  1  voL  8vo,  with  Index,  doth,  16«.  iSV 


HEEREN'S    MANUAL    OF    ANCIENT    HISTORY, 

Particularly  with  Renrd  to  the  CooBtitationt,  the  Commerce,  and  the  CoVmlaaoftlM  Statai  <tf 
Antiquity.   Third  Edition,  corrected  and  improred.   8vo  (puh.  at  lie.),  doth,  ISe. 

*,*  Ntw  Bdih»n,  with  ludtm.  189 

**  We  never  rememher  to  hare  teen  a  Work  in  which  lo  much  uieftd  knowMce  waa  eondeaeed 
Into  M>  •mall  a  compaM.  A  careftxl  examination  conTinces  ui  that  this  book  wiu  be  uaeftil  far  oar 
Eng llih  higher  MhooU  or  colleges,  and  will  contribute  to  direct  attention  to  the  better  and  mne 
inriructire  paru  of  history.    The  translation  is  executed  with  great  fiddity."    '^ 


HEEREN*S  MANUAL  OF  ANCIENT  GEOGRAPHY. 

For  the  Use  of  Schools  and  Private  Tuition.    Compiled  from  the  Worka  of  A.  H.  L.  HasaaK 
lfmo»  (pub.  at  St.  U.),  doth,  2s.  Oa^fitrd,  Totteys,  ISk 

*■  An  excellent  and  most  useftil  little  volume,  and  admirably  adapted  far  the  nae  of  schouls  aod 
pttvau  instruction.*'— Ii<f«rary  Qcatttt. 

"  A  valuable  addition  to  our  iiat  of  school  hooka.**— iff Aciuiuai. 

WACOrS   HISTORICAL  INQUIRY   INTO  THE  PRODUCTION   AND  CON. 
SUMPTION  OF  TUB  PRECIOUS  METALS,  i  vols. 8«%,  ipub.  at  R  4s.).  doth  Ite  im 


MMES*S  WILLIAM  THE  THIRD, 

Comprising  the  History  of  his  Reign,  iunstrated  in  a  series  of  unpublished  '..etten^  addressed  to 
the  Duke  of  tihrewsbury,  by  Jambs  Vbbii or,  Secretary  of  State,  with  Introduetian  and  Notes 
hy  O.  P.  R.  Jambs.  Esq.,  3  vols.  8vo.,  Portraits,  (pub.  at  H.  it.),  doth,  18s.  IMI 

JOHNSON'S  (DR.)  ENGLISH  DICTIONAR>. 

Printed  verbatim  from  the  Author's  last  Folio  Edition.  With  all  the  Example*  in  ftf a.  fowfaleh 
are  iwaflxed,  a  History  of  the  Language  and  an  English  Grammar.  One  large  vol.  imperial  Svo, 
(pub.  at  St.  2s.).  cloth.  IL  8f.  1S40 

KNIGHTS  JOURNEY-BOOKS  OF  ENGLAND. 

BERKSHIRE,  including  a'frill  Description  of  Windsor.  With  SS  Engravings  oa  Wood,  and  a 
large  illuminated  Map.    Reduced  to  U.  6<(. 

HAMPSHIRE,  including  the  Isle  of  Wight.  With  82  Engravings  on  Wood,  and  a  krg* 
Illuminated  Map.    Reduced  to  2a 

DERB  T  S  H I  RE,  including  the  Peak,  &e.  With  23  Engravings  on  Wood,  and  a  large  iUunlnated 
Map.    Reduced  to  Is.  6d. 

KENT.    With  &8  Engravings  on  Wood,  and  a  large  illuminated  Map.    Reduced  to  2*.  M. 

KNOWLES'S  PRONOUNCING  DICTIONARY  OF  THE  ENGLISH  LANGUAGE. 

A  great  improvement  on  Walxbb.    Royal  Rvo  (pub.  at  iL  it.),  ifloth  lettered,  9i.  isJ 

This  highly  eiteemed  and  very  comprehensive  Dictionary  comprises  90.000  words,  beaidea  i*«» 
Classical  and  Scripture  names,  being  5&»000  more  than  are  contained  in  the  naual  Editii^iaf 
Walker.  »««-•• 

LACONICS :  OR,  THE  BEST  WORDS  OF  THE  BEST  AUTHORS. 

Seventh  Edition.  8  vols.  ISmo,  with  elegant  Frontispieces,  containing  30  Portraits,  f  nnh.  at  Ua.L 
dothgUt,7«.6d.  I&,18« 

This  pleasant  collection  of  pithy  and  sententious  readings,  fltom  the  beat  leiurlhh  anthora  of  all 
ages,  has  long  enjoyed  great  and  deserved  popularity.  » 

LANE'S  MANNERS  AND  CUSTOMS  OF  THE  MODERN  EGYPTIANS. 

A  New  and  enlarged  Edition,  with  great  Improvements.  2  vols.  Svo.  numerooa  Woodcut^  Printed 
to  match  Wilkinson's  Ancient  Egyptians,  (pub.  at  IL  8s.).  doth  gilt,  18s.  isa 

**  Nothing  can  be  more  accurate  than  Mr.  Lane's  descriptions ;  the  English  InhabitaBti  war  t^** 
reading  them  upon  the  spot,  they  cannot  detect  a  single  error.**— Beisrts. 

LEAKE'S  (COL.)  TRAVELS  IN  THE  MOREA. 

3  vols.  8ro.  With  a  very  large  Map  of  the  Morea,  and  upwards  of  SOTarloos  Maaa.  Plana.  PlatM 
of  aadent  Greek  Insci6tions,fte.    (Pub.  at  3i.  6s.),  doth.  II.  8fc  ^^    ^^     iS 


LISTER'S  LIFE  OF  EDWARD  FIRST  EARL  OF  CLARENDON. 

{pub.ii£rlu!),i 

b.  WTilun  tOk  muIBli  •hmtt.'-^IUt. 
LOCKHARyS  HISTORY  OF  THE  CONQUEST  OF  W 

" '"-TltJ^HEllNlL  P-  ■ 


'Fimvid  iiS^ 


MAXWELL'S  LIFE  OF  THE  DUKE  OF  WELUNCTON. 

M«uL  tnldn  «  BmlmuBtarDf  ADenaDd%n*Tfui.    (Piib.>tUJ«-).  Bl^jibtlDg^i  fIdU 
ILHi    l,iuiiia;a',lBdl>p™>>K  lPfll>-u><-),^tiiloa.Sl.lt  IKIH. 

pnbUcukmi  of  (be  d«r^  ^   -   -    ■    V4pniHnD«Ufr«ftDnljinmud^ir.but,  touLwI  ud 

•lem  I^a^timi.  amplc^^l  skM;  Ibe  porDalli  tlOr  Dukand  Lbmrioc  niDtniiiicinr'i 

MILTON'S  WORKS,  BOTH  PROSE  AND  POETICAL, 
MtTFORD'S  HISTORY  OF  GREECE,  BY  LORD  REDESOALE, 


CATALOGUB  OF  NSW  BOOKS 


MnrORO^  HISTORY  OF  CRCCCC,  {canUmmed) 

lAM  Bt>M  av*  af  MWki<  "  Bte  la  tlM  bfl«  Motem  MliAMr  of  GiOTce  te  anf  IngBac^  and 
kt  la  pcrteM  Um  kaai  of  all  modem  Uitoriaiu  whataoerer.    Hla  liWma  are  leaniiiig,  laooor, 
and 


•lae  to 


iid8raJwlUiiBnirt.»olwi|yt>^>wlwleaertea«f«acieateTeBtawMdiftcainpTia<«,bat 
aay  vor  ■ronlDCBt  porUoa  of  that  aeriea.  Mr.  Mitiwdf •  HiatOBT  la  the  baat  tfatt  haa 
idoeo 4a (tapa gf  iMmofhrnT   MiM.£SLm, 


WORrS  UTOPIA,  OR,  THE  HAPPY  REPUBUC, 

A  rUhwrnhiral  Romance ;  to  which  U  added,  THE  NEW  ATLANTIS,  by  Lobs  Baoow:  with  a 
PiaUaiaanr  Diaeoune.  and  Nota^hy  J.  Ar8«.JoBmfi99.»)%(mik.aft  <&),clodi,4B.<ilir-?nth 
t>»  LMfc  af  lir  TWmaa  Mam,  by  Btm  JA»Ba  MAWunaoaa,  »  wh.  Halfp  »>%  riat^  Sa.    IStf 


OtSIAirS  POEMS, 

Traaalatod  by  M Acrannaow,  with  DlaaartatJona,  eonoerninf  the  Era  and  Foema  of  Oaalaa ;  and 
Da.  BLAia's  Critical  DiaaerUtion, complete  in  1  neatly  pnnted toL,  18ma^  froatiapieoe.  (pnb. at 
«i.). cloth. Sa.  — .r~-*ur   j^ 

OUSEIXY»S  (SIR  WILUAM)  TRAVELS  IN  VARIOUS  COUNTRIES  OF  THE 
~  IBT.  MOmi  PAKTICULABLT  PEB8U ;  wHh  Bxtraeta  fiam  xaae  and  valoaUa  (Mental 
Bd»plataaaadmai%Iva»a.4to,(pab.atllJ.).aaCiaelotkbaari[m{.liL        1823 


PERCY'S  RELIQUES  OF  ANCIENT  ENGLISH  POETRY; 


Coaalatiaff  of  Old  Berole  Ballada,  Soon,  and  other  Piecea  of  oar  Earlier  PoeCa,  together  with 
aame  iwr  ef  later  date,  aad  a  eopiaaa  Oleaaaiy,  eemirfete  tn  1  toL.  laadhmi  8wi.  New  and  ekaant 
IdhloB,  with  beautUiiUy  a^iend  title  and freBtiapieee;  by  BtepiMniefl;  (pob.  at  ttai),  doth.  gQt, 
Bl  Sd.  1844 

"Bai  abava tf,  I  thea  BiaC  became  aeqnainted  with  Bp.  Percy*8  *Beli«aea  af  Anelent Pbetry.' 
Ua  trat  time,  too,  I  ooald  aenme  a  ftw  ahtlllnga  tocether.  I  boujAk  nata  myadf  a  eoDy  of  theae 
'  iniff  r  mrr  in  T  brHrrt  I  irmr  mei!  a  tiooir  half  an  ftaaiantlj,  at  with  half  iLe  aailui 
WalUrBmtt. 

'  Ptoeyli  BalMpaa  are  ttM 


POPULAR  ERRORS,  EXPLAINED  AND  ILLUSTRATED, 

By  Joaa  Tmaa,  (Aothor  of  Lecoaie^  and  Editor  of  the  "Dlnatrated  Tioaioa  IfewO)  thidc 
ftap.  9m,  eleaaly  bat  clegaudj  printed  fcontlapiece,  doth,  rednced  to  ta,  ISU 

PORTER'S  PROGRESS  OF  THE  NATION, 

la  Ita  vartooa  Social  and  Eeonomicd  Relatione,  flrom  the  beidnninff^af  tta  WluekuifcCeatmyto 
tbepreeent  Time,  Svola.  poet  8«a,  (pnb.  at  R  4a.h  cloth,  ISc.  (U.  Ckaa.  ibrifiU,  183S44 

PRIOR'S  UFE  OF  EDMUND  BURKE, 

With  aapoMMMd  Spedmena  of  hie  Poetry  and  Laltcak  nMaadaMHlilflqia««<Bfltlaa,9<ro, 
Paitrait  aad  Aatograph%  (pob.  at  14a.),  gilt  doth,  Se.  1839 

"Exeellent  fbeling.  in  perapleooae  and  foreflilalanfaaga.*'— <hMrter4r  Btvkm, 

PRIOR'S  LIFE  OF  OLIVER  GOLDSMITH. 

VramanaiaKyaf  Original  Beoiceab  STdB.afab  imiwIaiHiiely pdate^  (pnb. at IL Ma.), ggt doth, 
Uk  1837 


"The  aoBd  worth  of  tiUa  Uegraphy  conaiata  In  the  maay  etittjaa  aneedatea  whieh  Mg.  Prior 
haa  gathered  in  the  courae  of  his  aiudoaa  researches  among  Ooldsmitn's  sorviTing  acquaintances, 
and  the  immediate  descendants  of  his  pcrsond  flrienda  in  Loadon,  aad  rdatkma  in  Ircumd;  diofe 
all,  in  the  rich  mass  of  the  poet'a  awn  mmiliar  lettera,  whfd  he  baa  been  enabled  to  being  ti>girt*f 
te  the  irat  time.  Wo  noera  lette»a  la  the  wwM,  ant  efen  thoaeof  Caarpei,  appear  id  aa  mote 
feitereBting."--<hiar(«r^  Review. 

RABELAIS'  WORKS,  BY  SIR  THOMAS  URQUHART, 

SoTTBvz,  and  OsBU. ;  with  Explaaataiy  Notes  by  DocBAS  and  othflik  4aoia.ltoapu.Bfe,  (pah. 
I.  deth,  itt.  18i4 

Babelais,  althoagh  a  dassic  in  erery  Enropeen  lengnage^  and  admitted  latto  efoy  nbmy,  is 
too  Indecent  for  the  present  age,  and  shonld  not  be  pat  in  the  way  off *' 


*"tb»  flMet  eddmted  and  eartatdr  the  moat  brflliant  peiformaace  in  tb»  aett  of  fleUoai ttaf 
bdonga  to  thia  age,  is  that  of  Rabelais."— IToUaai'*  Literature  ^  Bwrepe, 

*  1  daaa  Babelaia  with  tlie  great  ciealffe  adnda  of  die  wad^  I 


RAFFLES'  HISTORY  OF  MVA,  AND  LIFE, 

WHhaaAeeoam  nf  nmrntrTni.  aad  IrrtaiTi  nf  thr  rnwiiaatrfi  and  tiaoaicce  if  Iha lailaa  JjUiI 
*f^if^  5**'"**    ''>»gSth»<^8;<V«a**»pieadidymiaaAt«iis^ewalaialaf 
iafM0nMe8lqr1hinBi,inaiqrlbieIyealMi«d,(p«h.at4LMf.),dad^9l.iib        MMi 


PUBLISBBD  OR  SOLD  BY  H.  a  BOHN. 


RICH'S  BABYLON  AND  PERSEPOLIS, 

l^s-Namtlv«ioraJouiiMjrto  Um 8U« of  Babjrkm ;  Two  Vcmofart  on  th«  B«ilMt 

fkt  TMoaaphj  of  Inelenl  BabjrkM,  bf  Mi^or  Rbiiiibu.  t  Namdv*  of  a  JoarMgr  to  PWMaplU, 
with  UtlHto  uiMbUakod  Cttneifom  iMCripciona.  8fo.  Miipo  and  PteUo,  (pab.«t  IL  lJu)7Sotb, 
10$.  ti.  n  JWawii^  law 


RITSON'S  VARIOUS  WORKS  AND  MCTRICAL  ROMANCES, 

Ai  Pablidiad  by  Piekerias,  the  Set,  ?U.— Bobia  Iloo«L  S  vola<— Aaaalt  af  tha  CaMtoalaat, 
3  n>ls.^Ancient  Song*  and  Ballada,  S  vote.— Memoin  of  the  Celta,  I  toL— LUb  of  Klnc  Arthur, 
1  VOL— Aadent  Popolar  Poetrr,  I  voL— Fairr  Talei,  1  voL— Lettan  aM  Xemoiia  of  BlXaaa,  S  vols,  t 
to|aCherUvok.poot8T(^(Fuk«t«*bt>«d-).cloCh,8Ut,S<.afc  U97-aS 

Or  MpmrmMg  mtfotttmt 

BITS0N*8  ROBIN  HOOD,  a  Coneetioa  of  Ancient  Poeau,  Soaga,  and  Ballade,  nlatlTt  to  that 
celebrated  Outlaw ;  with  Hietorical  Aneedotea  of  hie  Life.    S  vols.  ISe. 

BITSON'8  ANNALS  OF  THX  CALEDONIANS.  P1CT8,  AND  SCOTS.   9  vola.  lis. 

BITSON'S  MEMOIRS  OF  THE  CELTS  OR  GAULS.    lOi. 

BITSON*S  ANCIENT  SONGS  AND  BALLADS.   S  vols.  ISe. 

RITSON'S  PIECES  01  ANCIENT  POPULAR  POETRY.    PostSro.?*. 

BITSON'S  FAIRT  TALES,  now  first  collected;  to  wUeh  are  pioflaed  two  IHinaftaHuiia    1  Ob 
Pigmies;  3.  On  Fairies,  8*. 

BITSON'S  LIFE  AND  LETTERS  OF  JOSEPH  BITSON,  Esq..  edited  firom  Originals  in  tka 
PoMesslon  of  his  Nephew,  hj  Sir  Habaib  Nicoi.as,  S  toIs.  16s. 

*'No  UbraiT  can  be  called  cenplete  in  old  EagUsh  lor&whkk  tea  not  thawbotoof  tka  pro* 
dnetfons  of  tnls  laborions  and  successlui  antiquary."— JtJMunuK. 

**  Joseph  Ritson  was  an  antiquary  of  the  first  order."    Qaarftr^  RtvUm, 

ROBINSON  CRUSOE.  CABINET  PICTORIAL  EDITION* 

Including  his  Aurther  Aoventures,  with  Life  of  DefDC,  Ac,  upwards  of  80  flna  Wood-eata,  tnm 
Designs  by  HAavBT,  fcap-Sro,  New  and  improved  Editioo,  with  additional  Cat^  doth,  gilt,t«.  18(6 
The  only  small  edition  which  is  quite  aompleta. 

"  Perhaps  there  exists  no  work,  either  of  inetruetiOB  or  eateitalaaaBBt,  in  the  WwgWA  Ui^ ■«•»• 
which  has  been  more  generally  rrad,  or  more  dascrrodly  admbod.  thaa  the  Idle  and  Adtrsntaios 
of  Robinson  Crusoe."— <Sir  Walter  Scott. 

ROLLINGS  ANCIENT  HISTORY, 

A  New  and  complete  EdltioiL  with  engraved  ftantiaplaeoand  7  Mapa.  S  vela,  hoaad  la  1  iloat 
handsome  voL  royal  8vo»  (pub.  at  iL  4a.),  eloth,  ISk  1844 

The  only  complete  edition  in  a  compact  form;  it  is  uniform  in  slie  and  appaanaoa  vrith 
Moxnn's  Series  of  Dramatists,  &c.  The  previous  eoitions  of  Rollin  in  a  single  volume  are  graulj 
abridged,  and  eoataia  scarcely  half  the  work. 

ROSCOE'S  LIFE  AND  PONTIFICATE  OF  LEO  THE  TENTH. 

New  and  mneh  improved  Bdhlon.  edited  bv  hia  Son,  TaoaAa  Boacoa.  Completa  la  S  stool  vol*. 
Svo,  doeely  bat  very  handsomely  printed,  illuatrated  hgr  I  flae  Portrait^  and  numeroaa  illua* 
trative  Engravings,  as  head  and  tail-pieces,  cloth,  IL  4«.  1846 

ROSCOE'S  LIFE  OF  LORENZO  DC  MEDICI,  CALLED  «  THE  MAGNIFICENT." 

New  and  much  improved  BditloB.  edited  by  hk  Son.  Tbohas  Boacoa.   Complete  tn  1  stout  voL 


8v^  eloeely  bat  verr  haadaoasaly  peintad,  iUuatrated  by  nnaiaraua  flBgraviag^  Introduoed  aa  head 


**  I  hsve  not  terms  suffldent  to  express  my  admiration  of  Mr.  RoaeoaPb  fentua  and  aradMen,  or 
my  gratitude  for  the  amusement  and  information  I  have  received.  1  recommend  his  labours  lo 
oar  country  as  works  ot  unquestkmable  genius  and  uneonmon  meriL  Tbcy  add  the  name  <^ 
Boscoe  to  the  very  first  rank  of  English  Classical  Historiana.''-nira(tMaib  ParMiCs  ^LUtratwrt. 

"Roscoe  is,  I  think,  by  tax  the  best  of  our  Historians,  both  for  beauty  of  stylA  and  for  deep 
reflections;  and  his  translations  of  poatiy  are  equal  to  thaeelginala.'^--ira|peik-»H^¥Oc'bNL 

ROSCOE'S  ILLUSTRATIONS,  HISTORICAL  AND  CRITICAL, 

of  the  Lira  or  LoaaNBo  on  Maoici.  with  an  Appendix  of  Original  Doenments.  8fo,  Portrait 
of  Lorenso,  and  Plates  (pub.  at  14*.),  boarda,  7a.  or  tas  4to.  printtM  to  matah  the  original  odhtah. 
Poctialt  and  Plates  (pub.  at  It  lis.  6iL),  bonds,  10s. 

*  «*  This  volume  is  supplement vy  to  all  fwHttoii  of  tlia  «<odb 
SCOTT'S  (SIR  WALTER)  POETICAL  WORKS. 

GoBtainlng  Lay  of  ^  I4M  MiBatNl,  1^^ 

Lyrics,  and  Songs,  with  Notes  and  a  Lifii  of  the  Auhoi;  ooontota  tB  OBO  atmutt^BdMad  voL 
\      Iftno,  Portrait  aid  FrontUpiece  {pub.  at  6a.),  doth,  8a.  6d.  "      "'  ^^^18«S 

'  c  S 


CATALOQUB  OF  NBW  BOOKS 


8HAKESPCARC*S  PLAYS  AND  POEMS. 

▼aIpTt**  CABiasT  PicTOBiAi.  B»tTioii,  with  life,  Okmaiial  Notes,  and  Historical  Digeau  of 
«wfcPI«f.Ae.  16  vols.  foolacapSvo^witli  171  Plates  ennaved  on  Steel  aftor  designs  <Mr  the  most  dis- 
tlBmlKbcd  BritUb  Artists,  also  Fae-almiles  of  all  the  knowii  Antonwhs  of  Shakespeaic  (oab.  at 
ania.).eloch,iiehljgilt.tLte.  — »-r  ^—    ^^  ^^ 

SHERIDAN'S  (THE  RIGHT  HON.  R.  BRINSLEY)  SPEECHES, 

with  a  Sketch  of  his  Life,  edited  Inr  a  Constitntioiial  Friend.    New  and  handsome  library  Edition. 
Portrait,  eomplete  in  S  vols.  Svo,  (pob.  at  SLk«.).ela«h.  18s.  IMS 


**  Whatever  Sheridan  has  done,  has  Seen  pmr  metUenee,  alwajs  the  bett  of  its  Und.  He  has 
written  the  6Mf  eumcdr  (School  for  Scandal),  the  bmt  drama  (The  Duenna),  the  iMt  feree  (The 
Critic),  and  the  bttt  address  (MonoloKne  on  Garrielt) :  and  to  crown  all,  delivered  the  veij Vest 
(tlie  femoos  Begum  Speech)  ever  eonoelved  or  heard  in  this  eoanny.*— Byron. 


SMOLLETT'S  WORKS.  EDITED  BY  ROSCOE. 

Complete  in  I  voL  (Roderick  Random.  Hnmplirnr  Clinker.  Perqnfne  Pickle,  Laimeelot  Greaves, 
Count  fathom.  Adventures  of  an  Atom.  Travels,  Plajs,  Ac.)  M^JM"  Sro^  with  SI  capital  Plates 
hy  CaoiKSKAH  (pub.  at  11. 4a.),  cloth  gilt,  14i.  1SI» 

**  Perhaps  no  books  ever  written  excited  such  peals  of  Inextiiigvialiable  langhter  u  Smolkttffe.'* 
^Sir  WmUer  Scott. 

SOUTHEY'S  HISTORY  OP  BRAZIL. 

I  vols.  4tOk  (pub.  at  71.  !&«•).  doth,  scarce,  SL  St.  1817 

^OUTHEY'S  LIVES  OF  UNEDUCATED  POETS. 

To  which  are  added, "  Attempu  in  Versc^**  bj  Jonn  Jonns,  an  Old  Servant.  Crown  Svo^  (pub. 
at  10s.  id.),  doth,  4s.  U.  Mwrrmg,  1886 

SPENSER'S  POETICAL  WORKS. 

Complete,  with  Introductmr  Observations  on  the  Faerie  Queen,  and  Glosiaiial  Notes,  handsomely 
printed  in  ft  vols,  post  8*0^  fine  Portrait  (pnb.  at  SL12t.(hiO,  doth,  R  Is.  IM 

SWIFT'S  WORKS,  EDITED  BY  ROSCOE. 

Complete  in  3  vols.    Medium  8vo,  Portrait  (pub.  at  II.  ISf.).  doth  gflt.  If.  4c  1348 

*'WhoeTer  In  the  throe  Ungdonu  has  any  books  at  all,  has  Swift*— Lervl  CksstecMd. 

TUCKER'S  LIGHT  OF  NATURE  PURSUED. 

Complete  in  3  vols.  8vo  (pnb.  at  IL  10a.),  cloth.  1&«.  1843 

"The  'Light  of  Nature'  Is  a  vrork  which,  after  much  consideration,  I  think  myself  anthnised 
to  call  the  moat  original  and  profound  that  has  ever  appeared  on  moral  phikMophy.''>-4tr/aiM 


WADE'S  BRITISH  HISTORY,  CHRONOLOGICALLY  ARRANGED. 

Comprebendlnga  classified  Analysis  of  Events  and  Occurrences  m  Church  and  Statt,  and  of  the 
Constitutional,  rolitieal,  Comnmeial,  Intellectual,  and  Social  Progress  of  the  United  Kiygiffm, 
fhun  tiie  First  Invasion  by  the  Romans  to  the  Accession  of  Queen  Victoria,  witii  very  copious 
Index  and  Supplement.  New  Edition.  1  large  and  Naiailca^ythldEvd.nyBl8ro(lS00  pages), 
CI0U1.I8S.  IS17 

WATERSTON'S  CYCLOPEDIA  OF  COMMERCE, 

MERCANTILE  LAW,  FINANCE,  COMMERCIAL  OEOGRAPHT  AND  NAVIGATION. 
New  Edition,  induding  the  Nnw  Tawliww  (complete  to  the  present  time) ;  the  FaaKcn  TAjtirr, 
as  far  as  it  coneems  tUs  country :  and  a  Treatise  on  the  Principles,  Practice,  and  History  of 
Commerce,  by  J.  R.  M'Cnxj.ocn.  One  very  thick,  dosdy  printed  voL  8vo  (900  pagea).  with  four 
maps  (pub.  at  11. 4s.),  extra  doth,  10s.  6d.  -»     >  ^^^ 

**This  capital  work  will  be  firand  a  most  valuable  iwiwibI  to  eveiy  eommerdal  man.  and  a 
nseftil  book  to  the  general  reader. 

WHYTE'S  HISTORY  OF  THE  BRITISH  TURF, 

FROM  THE  EARLIEST  PERIOD  TO  THE  PRESENT  DAT.  3  vols.  8vo.  Plates,  (pub.  at 
ll.8«.),doth,13fc  18I» 

WILLIS'S  PENCILLINGS  BY  THE  WAY. 

A  new  and  beautlAil  Edition,  with  additions,  fcap.  8vo,  fine  Portrait  and  Plates,  (pub.  at  Ct.),  extra 
red  Turkey  doth,  richly  gQt  baek,  4a.  6d. 

"  A  lively  record  of  first  impressions,  conveying  vividly  what  was  seen,  heard,  and  fdt,  by  an 
nctive  ana  inquisitive  traveller,  thrnngh  some  or  the  most  interesting  parts  of  Europe.  His 
enriosity  and  love  of  enterprise  are  unbounded.  The  narrative  is  told  In  eaw;  Ihient  laagnaKe. 
witiiapoetfapowerofiUiiMaklon.''-JMMiiry*IU«im.  '--a--^ 


PUDUSHED  OR  BOLD  BY  U 


^TJeoioaa.  iBorala,  IScclMiasfical  ffiiBfcrp,  &t. 


I  IRICKARD)  PRACTICAL  WORKS, 

E  CHRISTIAN  CHURCH. 


I 


■a 


^^BEtrrB'b.ifta""**""'   ^"^  ^"^   BIBLE.  WITH   THE   BIBLICAL   FRAO- 

B'i.if'i''S?'5^'.'"ffi™jj^"°°  of  (Wmtl'i  DldkRBTT  li  iDdUiiinuUj  ccreuut  to  nor 
|WbmdMMnblig(0f*ttH5riinilUliaM(l«deiri"iSii°n^iMliirjo('sSpiiir;"^ 

CALMErpS    mcT]ONARV_OF   THE    HOLY    BIBLE, 

E  FATHERS,  OF  THE  FIRST  FOUR  CENTU- 


rek  V  Smff\iaui  QuarHrir, 


CHRISTIAN  EVIDENCES. 

CsBUbilm  Uw  Mlg«lDi  bUwsI  ThMMh,  wUli  PnfUarT  Hnsbi  brttoBn.  J.l.IInai, 
1:1.11- ik^-Wuni'i  AolgiT  far  CkriuUni  Hunaft  kvOnir  bi  tin  BiU>|  MA  Bil- 
IBW  ol  ChdiUultnne^  Hon  Pull»|  JnnVi  tnt^iiiil  Erilma  sf  Clu^liMka 


_ ■i'ttf 

«  CovrtnlDii  of  ftE-Ful;  CubBbflU'i  DLtHclvaanni  Mlndni  Sks- 
Et,  wltk  Hequ] ;  WeAon  tbo  Hornnc^c*.   la  t  «^  »rk1  fltb,  (nh. 


CHRISTIAN  TREASURY. 


J 


OATALOOUB  OF  NBW  BOOKS 


CRUDCN*!  CONCOROANCE  TO  THE  OLD  AND  NEW  TESTAMENT, 

mtoi  mU  yam  Irnii  ^  O.  U.  Barsat.  thick  ISmo.  beaatiftillj  printed  (pub.  at  61.),  eloth, 
U.9i.  1844 

'  Ab  MtwKly  Pt«tt7  uid  TOT  cheap  editkn.    It  contains  all  that  ia  naeftil  tn  the  original 
' ,  OMtttiMr  on^J>'*P*>**<ii>Ba.  ronJonetkHM,  Ac,  which  can  never  be  made  available  Dor  pax> 
ofivtecace.   Indeed  it  Is  all  tliat  the  Scripture  atndent  can  deaiie/'—Giiardtaa. 


DONNrS  (DR.  OOHN)  WOIIICS. 

Inclodinc  his  ScrmoDS,  Devotions.  Poems,  Letter*,  fte,  edited,  with  a  new  Memoir  hj  the  Ber. 
Hsssv  Alvosd.  6  haadsosse  vols. 8vo,  with  fine  Porttait  after  Vandjck  (pub.  at  U.  12*.),  estra 
ebch.  lednced  to  IZ.  16s.  Parker,  1839 

"We  cannot  forbear  repeatinK  Mr.  Colcftdge's  question,  'Why  are  not  DonnePs  volnmea  of  Set- 
mens  reprinted  ? '  III  1  Tlfl  lumlillilii  ills  ■  il  ii|i  fiiiiii  \j  llnniiiliilj  ii«  riMiiilhn  rhibHsn 
Kaowl«ii|ra,  and  deservedly  so  in  eveir  respect;  but  why  does  Oxlbrd  eUow  Oae  Hondrad and 
y^^j  ■riTrm  rf  "-t  tisiiast  rrnsrtirr  nf  Thr  niTrntrnirh  nnnTmr  Thit  sftintril  af  sTI  hnaieii 
terrmslB  allbnttotally  unknown  to  the  students  in  divinity  of  AeGhurch  of  Bn|^aad,aB<  to  tte 
literary  norld  in  general  f    <lMaiiai<t  Mtmm^t  voL  lis.  pwiL 


FULLER'S  (REV.  ANDREW'  COMPLETE  WORKS ; 

WlthaMemobofhtolifcbhyMegei^— e^af^evnLll^arlal8^%lfw^TiiH■^.F■t■^l  Qpb.at 
U.lda0.clBtKll.ka.  184ft 

GREGORY'S  (OR.  OLINTHUS)  LETTERS  ON  THE  EVIDOfCtS.  DOCTRINES, 
AND  bUTlES  OP  TBB  CHRISTIAN  KBUOION.  aiiteaHd  to  a  Mend.   Bii^th  BttClon, 


aaany  Addiriona  — d  Corfeettona.   rniapleiB  ia  1  thklr  siiil  iiilaiai  lelwna.  i  im  Din  fimir 
•t  7««  M-)»  doth,  U.  ^SIS 

**  We  earnestly  rfmmmend  thia  work  ta  the  attentis»  paraaal  e#  tH  eaitl»1e<inin4i»  Wean 
•afaainaed  with  no  bnek  in  the  eirrie  of  English  Uterstnr^  which  ia  aqjaaVy  ralralnfd  tofdve 
f>«Big^  »irgna>BBtx»iawa  of  the  eridenr^  the  naturae  and  the  imgattaace  of ailiiil  lanitan 

GRAVES'S  (DEAN)  WHOLE  WORKS. 


MthePonrlaatBoekaef  AaPeMateneh;  PnoA  of  theTrinC^VAbeetale  PrMaatiaMtianeom- 
MNdwiththe  Sciipcnre  atatementof  the  Jostieeof  Ood;  andScnnoBa:  wUkLUa  hrhk  Son, 
S8iA.H.OnATao.  4  tda.  >>a^  handsciriy  printed^  Partwdt  (pnk  at  SL  Mfct  dattw  Kifc    V» 


GRAVES'Sr  (DEAN)  LECTURES  ON  THE  PENTATEUCH. 

Svo.  New  Edition  (pob.  at  ISs.),  doth,  ga.  ISiff 

HALL'S  (BISHOP)  ENTIRE  WORKS, 

With  aaAeeonntefhiaU*  and  Snffoinga.   New 
tetian  ef  all  the  Latin  Piecaa.  and  a  Gloaaan;  Tndier^ 
ISvola.  8vo.  Portrait,  (pob.  at  7<.  4a.),  cloth,  SC 

HALL'S  (THE  REV.  ROBERT)  COMPLETE  WORKS, 
Withallansoiref  hiaUihhf  Dr.OunTnoa  OanMni,and  " 


r,  by  Joan  Fosmn.  Author  of  Essays  on  Rvolarlgnoranoa^ftcu  I  vola.L    . 
yrinted,  widi  beaatUhl  ^rtrait,  (pub.  at  SfTlta.),  deCh,  eontenta  lettered,  IL  lie.  6d: 

The  aame,  printed  in  a  amaller  aiie,  6  vola.  leap.  8«i\  IL  la«  cloth,  lettered. 

«■  Whoever wlahaataaea the  BagUaiikmna^e  ia  III  p iiifciiilw  iiiaal  liiat  ihi  aimaga  iif  fliil 
nam  Dl«iM^  Bohavt  HalL   Hs  iMaiiMnaiilw  huaaliaa  ef  lah— -=—?«-.. 

their  imperfections.*'— DivaU  Stewart. 

**  I  cannot  do  better  tlian  refer  the  academic  reader  to  the  immeatal  * 

r.  for  ChrisllaB  traah,  and  far  anhMmtty,  w  aaar  danfce  whelhai  thay  haw  tteir 


iMtch  In  the  saarad  oiatoiy  ef  aay  age  or  eeontaryJ 


The  name  of  Bobart  Hail  will  ha  ^taced  by  paateiRy  aaaong  tiie 


woDaatha  aaaatvigBraaa  daiandaaa  alidigiaaa  tmUwandthn 
riwrifj"    lir  JL  iMMMtaal. 

HENRY'S  (MATTHEW)  COMMENTARY  ON  THE  BIBLE.  BY  BtCKCRSTETH, 

In  C  vols.  4to»  New  Edition,  printed  en  line  paper  (pub.  at  SLta.),  doth,  4L  14a.  W.  VM 

HOPKINS'S  (BISHOP)  WHOLE  WORKS, 

WkhaMemoirof  lheAnlhor,lalthlekvd.nrd8<i^(«ib.atttfej,dBtlLMa.  TteaaM^vrith 
•  veiyeafeanaivBganeidlndss  of  Testa  and  Stti«|Hla,lv^i^  Sii^  (pab.m  ULdaO^dath, 
■a.  041 

"Bishop  Hopkin^sworka  form  of  themaehea  a  aound  body  of  divinity    HetackH^t 
AvdveranaaiTe."— BidkmteC*. 


PUBLISHED  OB  SOLD  BY  H.  O.  BOHN. 


HILL'S  (REV.  ROWLAND)  MEMOIRS. 

By  hU  Friend,  the  Rev.  W.  Jowat.  edited,  with  a  PreflM^  bjr  Um  Bav.  Jsmmm  MmammMm.  \ 
land  Uill'a  Succesior,  a«  Mlnliter  of  Surrer  ChapeL)    Seeond  Editkn,  eaicftallj  rerliad,  thick 
post  Sto,  fine  ateel  Portrait,  (pub.  at  lOt.),  ewCh,  h$. 


HOWE'S    WORKS, 

With  Life  by  Caj.amt,  one  larie  toL  imperial  Bto^  Poctiait,  (foUtalMd  at  U.  Mk),  dotilw  U>  M«b 


**  I  have  learned  far  more  from  John  Howe,  than  frtnn  any  ether  author  I  ever  read.  Tbtn  ta 
an  aatonithing  maniflcenoe  la  hia  ooaceptioaa.  He  waa  onquaatiaiiably  the  peateat  flf  tlM 
puritan  divines."— Jlo6«r<  HmU. 

HUNTINGDON'S  (COUNTESS  OF)  UFE  AND  TIMES. 

B/a  Member  of  the  Hoiuea  of  Shirley  aad  Hastinga.    Siztli  Thmnaad.  wffli  a  oqpiOM tBiW- 
S  Urxe  volt.  Svo.  Portraiu  of  the  Connten,  Whitefleld.  and  Wealey,  (pah.  at  U.4i.),  cmK  Mi^JM 

HUNTINGTON'S    (REV.   W.)   WORKS,    EDITED    BY    HIS    SON, 

6  volt.  8vo.  Portraiu  and  Platei  (poblished  at  S^  18*.  M),  cloth,  3/.  &«. 

LEIGHTON'S  (ARCHBISHOP)  WHOLE  WORKS: 

To  which  is  prefixed  a  Lift  ef  the  4«thor.  hy  the  Bev.  N.  T.  PaaBaov.  Hott  BrtHlw^  tthkfeflla. 
Svo,  Portrait,  (pub.  at  IL  4a.),  extra  doth,  16«.  Hit 

Tkt  9nlp  eompUtt  KtUtum, 

LCIGHTON'S  COMMENTARY  ON  PETER; 

With  Life  by  PaAasoii,  oompletab  in  1  thick  handsomeiy  printaA  foL  9m,  Fotteril^  (fiikal  IJM* 
doth.  »•.  J*** 

M'CRIE'S    UFE    OF    JOHN  .KNOX,      »_«ih-^^m. 

With  lUnatrnttaos  of  the  Btotory  of  the  BeformatioB  fai  8coU«Bd.   llew  B»>«2>™J 
Additions,  and  a  Memoir,  Ac,  by  Andrew  Criehtoo.    Feap.  8fo  (pdb.  at  to.),  dedw  la.  • 

MAGEE'S  (ARCHBISHOP)  WORKS, 

Comprising  DiMcoorses  and  Dissertations  on  tlie  Scrlptoral  Doctrlnea  of  Atonement  and  Baal- 
flee;  Sermons,  and  Vislutloa  Charsea.  WithaMsMoIr  e#  his  LMb  hrCka  Bar. A. H. KsMrr. 
Dji.   S  vols.  8vo,(pmb.  at  11.6s.),  doth.  Ufc  ^  ^^^»3 

**  Discovers  sueh  deep  research,  yfelda  aomaeh  valoaUe  Intematha.  ni  altada  i 
to  the  refUution  of  error,  as  to  oonstitute  the  moat  valnable  tieaaareo?' 
a  Christian  scholar  can  be  possessed.**— CAritfiaa  Qftwresr. 

MANUSCRHH*  SERMONS, 

A  Seriee  of  Sixty  Enirilsh  Sermona  on  the  DoetrtiM,  Tttmdfkm,  nd  Praedoe  «f  OntatiBlty, 


adapted  to  the  Pulpit,  by  a  Doctor  of  DiviaHy.  complate  la  lApwtat  small  4to,  (each  *~tilifat 
tour  Sermons),  Lithogn^hed  on  Writing  Paper  to  reaemhle  KSS.  (pob.  at  81.  Ifts.),  lOi.  |^ 

MOORE*S  (HANNAH)  WORKS,  ^      __ ^_ ^    , 

With  a  Memoir  and  Motea,9  vela.lBiv.8m,ftB  PWInltaiii  MMlii«iMi^^  dott  J[yab.at 
ti.  &*.),!(.  lis.  6d.  fUGr.lMi 

MORE'S  (HANNAH)  UFE, 

By  the  Bbt.  Hanar  TnoveMr,  aaatSva^  prialad  wrifenalF  vMi  kar  ««fei^  BodndLaadwood 
«ngravinsa.(pnb.atl9i.),estmaoth.<s.  Carfel^  1888 

"  This  may  be  called  the  ofBcial  edition  of  Hannah  Mere's  Llita.    It  biingB  eo  noeh  ttBW  and 
interesting  matter  into  the  field  respecting  her,  that  it  will  receive  a  hearty  welcome  from  the 

public.    Among  the  rest,  the  partienlars  of  most  of  her  ptiblieations  will ««aid  r" '—" — ' 

Btmiy  leaders."— LUsrmy  taasMa. 


MORE^  (HANNAH)  SPIRIT  OF  PRAYER, 

F^».  8vo,  Portrait,  (pub.  at  (k.),  doA,  4s. 


Fe^^  8VO,  Portrait,  (pub.  at  «•.),  doA,  4s.  CaitM,Wi 

MORE'S  (HANNAH)  STORIES  FOR  THE  MIDDLE  RANKS  OF  SOCIETY, 
And  Tales  for  the  Common  People,  S  vols,  poet  8vo»  (pah.  at  14s.),  doth,  la.  CmMI,  1880 

MORE'S  (HANNAH)  POETICAL  WORKS, 

Post  8vo,  (pab.  at  8«.),  doth,  St.  6<l. 

MORE'S  (HANNAH)  MORAL  SKETCHES  OF  PRCVAILINO  OflMIONS  AND 

MANNERS,  Foreign  and  Domestic,  with  Bcflaetiana  on  Prayer,  peat  Svo,  (Fdh.aa9iU|y<lath,  4s. 


CATALOGUE  OF  NEW  BOOKS 


MOUrS   (HANNAH)   ESSAY   ON   THE   CHARACTER    AND    PRACTICAL 

WftimiOt  OF  tT.  PAUL,pe«9*a.(pttbwmtlO«.6A).eloCk,6c  Crndtt^im 


MORE^  (HANNAH)  CHRISTIAN  MORALS. 

iaf(H(p«ka«ltiLM.).eloth.»«.  C«MI.18S6 


Hours  (HANNAH)  PRACTICAL  PIETY ; 

Ok.  tW  InlMTi  of  tk«  Bdiikm  of  the  Heart  on  Uie  Condoct  of  Uie  Uft^  82mo,  portrmit,  cloth. 
-  •  *  Cmdta,lS*0 


TW  oalj  eomplet*  Mnall  edltkm.    It  wh  reriied  Jtut  Ixlbre  her  death,  and  cobuIm  much 
|fiu»tioeat,  which  la  oonnrighu 

MORE'S  (HANNAH)  SACRED  DRAMAS. 

rtdetir  ImcBdad  for  TouBf  People,  to  which  U  added  "  BcnaihOity.''  an  Kpistle,  SSmo,  (pab.  at 

%.  U.\,  cUt  ekxh.  fUt  edfc*.  U.  CmdM, 

This  la  thekM  ganalne  aditkn,  and  cootaina  aoma  eopjright  cdttioDa,  which  are  not  in  any 


MORE*S  (HANNAH)  SEARCH  AFTER  HAPPINESS: 

Wkh  BaUada.Thka.  BTBBi.  and  Kpltaphi,  Zban,  (p«h.  at  Se.  W.),  gOt  dodw  gilt^lxeL  UJbL 

PALEY'S  WORKS, 

Is  ova ▼oi.PMB.couitortnf  of  hia Itatoral Thaolos7, Moral  and  Pdlitkal PhOoeophj.  EvIdaMea 
gf  Chrlatlanltr,  Bora  Panlliue,  Clenmnan'«  Conipanlou  in  YlaitinK  the  81^  ftcSvo^  handaondr 
VfflMadindoiihloeolaBn%(pab.atlOi.6A).cloth,te.  IM 


PICTORIAL  DICTIONARY  OP  THE  HOLY  BIBLE, 
Or,  a  Cyclopaidia  of 

Hathnu.  S  vob.  4to.  (apwanu  or  143Q  doaue-coiimui  paaea  in  good  type),  with  npwarda  of  1000 
iIfautiatiTeWoodeiiu(pab.atSLl0e.).estracloth,R£7  Vm 

POOL'S  (MATHEW)  ANNOTATIONS  UPON  THE  HOLY  BIBLE, 


(pnb. 


«tII.Ue.).eloth.SI.S«. 


Caefl  eayi,  '  If  wo  most  have  eonmientaton,  at  we  certainly  mnat.  Pool  is  incoinparabl&  and  I 
had  almoat  said,  abondant  of  himself,'  and  the  Bev.  E.  Bickersteth  pronounces  the  annotations  to 
bo  Jodidons  and  fhlL  It  is  no  mean  praise  of  this  valuable  worh  that  it  Is  in  the  list  of  books 
rwMnmended  to  elergymen  by  Bp.  Tomline.  It  is  likewise  recommended  by  Oilpin,  Dis.  B. 
UnUlaaa^  Adam  Clarke,  Doddridge^  Home,  and  the  learned  in  generaL 


iCOTPS  (RCV.  THOMAS)  COMMENTARY    ON    THE    BIBLE, 

With  the  Author's  laat  Corrections  and  Improrements,  and  84  ifawtlftil  Woodeat  niMiiiB 
mA  Mapa.   S  vols,  imporlal  8vo  (pub.  at  4/.  4«.),  cloth,  iL  fte.  13^ 

SCRIPTURE  GENEALOGIES, 

Contaiuing  88  beautifully  ezeentod  Ltthopaphie  Drawlnga,  of  all  the  GenealQgiea  recorded  In 
the  Sacred  Scriptures,  according  to  every  Family  and  Tribe:  with  the  line  of  our  Saviour  Jesus 
Christ  observed  from  Adam  to  the  Virgin  ICary,  vf  J.  P.  Morris,  Esq^,  royal  4to,  (pub.  at  \U\UJUL), 
cloth,gat,7«.(U. 

SIMEON'S  WORKS, 

Including  bis  Skblbtows  of  Baaifoirs  attd  HoaB  Homiuiticb,  or  Disconnes  digested  Into 
one  conunued  Series,  and  ftmning  a  Commentary  upon  every  Book  of  the  Old  and  New  Testa* 
nent  t  to  which  are  anncKOd  an  unproved  edition  or  Claaders  Essay  on  the  Composition  of  a 
lamon,  and  very  comprehensive  Indexes,  edited  by  the  Bit.  Tkohas  Habtwbij.  Honm  31 
vola.  8va  (pub.  at  lOL  lOe.),  doth,  71. 7«. 

Tim  fMamiMg  mimiutwrt  §ditloM  qf  Simtoiifa  pofuUtr  warb  mn  wt^/ftrtmlif  primNi  <itWBii,aad 
— -'meistAx 


THE  CHBISTIAITS  ARMOUB,  M. 

THE  EXCELLENCY  OF  THE  LITUEOT,  M. 

THE  OFFICES  OF  THE  HOLT  SPIBIT.  9d. 

HUMILIATION  OF  THE  SON  OF  OOD :  TWELVE  8EBM0NS,  M. 

APPEAL  TO  MEN  OF  WISDOM  AND  CANDOUB,  M. 

DISCODB8E8  ON  BEHALF  OF  THE  JEWS,  U.  id. 

**  The  works  of  Simeon,  containing  S536  discourses  on  the  principal  passages  of  the  Old  and  New 
Testament  will  be  found  peculiarly  adapted  to  assist  the  studies  of  the  younger  derxy  In  their 
preparation  for  the  pulpit ;  they  will  likewise  serve  as  a  Body  of  Divinity ;  and  are  by  many 
reoommended  as  a  Biblical  Commentary,  well  adi^^  to  b«  road  tn  fhmlUes.^— /——'-* 


PUBLISHED  OB  BOLD  BY  H.  O.  BOHK.  Sft 


SOUTH'8  (DR.  ROBERT)  SERMONS !  .     .„    _.      ^«_     i,;,^ 

To  which  an  annexed  the  chief  heuU  of  the  8«nMni,aBlognvUnl  Mmoir.aiid  Genenl  Indn. 
3  Tola,  royal  Sro,  (pub.  at  If.  4a.},  doth,  18e.  ">** 

STURM'S  MORNING  COMMUNING  WITH  GOD,  OR  DEVOTIONAL 
MEDITATIONS  FOB  EYEKT  DAY  IN  THB  YEAB»  tnoulated  tern  the  Oemn.  Mjj 
Bditkm.  poat  8n>k  ckrth,  6c  >"V 

TAYLOR'S  (JEREMY)  COMPLETE  WORKS, 

^^^^  ^  ?**^'  Biographical  and  Critical,  3  large  toIc  impMrlal  Bm,  portnit,  (pub.  at  8L  llfj. 
cloth,  of.  o$,  18M 

TAYLOR'S  (ISAAC  OF  ONGAR)  NATURAL  HISTORY  OF  ENTHUSIASM. 

Tenth  Ediaon,fcap.8n>k  doth,  6«.  184B 

"It  it  refreaNnr  to  na  to  meet  with  a  work  bearing  aa  thia  nnqneitionablr  doea,  the  impreaa  of 
bold,  power(\il«and  original  thought.  Iti  moat  •trudnglj  original  viewi,  howerer.  never  trana- 
great  the  bounda  of  pure  Proteatant  orthodoxy,  or  Tiolate  the  apirit  of  truth  and  aobemeaa ;  and 
yet  It  diacusaea  topiea  eonatituting  the  very  root  and  baaia  of  thoae  ftiriona  polemiea  whieh  hai • 
ahaken  repeatedly  the  whole  InteUectual  and  moral  world."— iMAeMmai. 

TAYLOR'S  (ISAAC)  FANATICISM. 

Third  Edition,  carefiilly  reriaed.    Foolacap  8vo,  doth,  Ct.  ISa 

"It  la  the  reader'a  fault,  if  he  doea  not  riae  flrom  the  penuwl  of  meh  a  ToliiiiM  M  the  pnacnt  a 
wiier  and  a  better  tua/'—BeeUetie  Review. 

TAYLOR'S  (ISAAC)  SATURDAY  EVENING. 

Seventh  Edition.   Foolacap  Sro.  doth,  6a.  1844 

"  'Saturdair  Evening,'  and  'Natural  Hiatory  of  EnthaaiMOi,*  an  two  noble  prodnetkna."— 
Jftaeiinoeocra  Magarine. 

TAYLOR'S  (ISAAC)  ELEMENTS  OF  THOUGHT. 

Or  conciae  Explanationa,  alphabetically  arranged,  of  the  prindpal  Terma  employed  in  the  nanai 
Branchea  of  Intellectual  PUloaophy.    Seventh  Edition.    l%no,  doth,  4a.  1846 

TAYLOR'S  (ISAAC)  ANCIENT  CHRISTIANITY, 

AND  THE  DOCTRINES  OF  THE  OXFORD  "TBACTS  FOB  THE  TIMES.**  WvaHh  Edi- 
tion,  with  a  Supplement  and  Indexea.   S  rola.  Svo^  (pub.  at  IL  4a.),  dutl^  Ua.  1844 

TAYLOR'S  (ISAAC)  LECTURES  ON  SPIRITUAL  CHRISTIANITY. 

8to^  (pub.  at  4c  6d.),  doth.  3e.  1841 

TAYLOR'S  (ISAAC)  HOME  EDUCATION. 

Fourth  Edition.   Foolacap  Sro.  (pub.  at  7c  (U.),  doth,  6a.  18IS 

TOMLINE'S  (BISHOP)   INTRODUCTION   TO  THE  STUDY  OF  THE  BIBLE, 

OR  ELEMENTS  OF  CHRISTIAN  THEOLOGY.  Containing  Proofa  of  the  Authentidty  and 
Inapiration  of  the  Holy  Sciipturea }  a  Summary  of  the  Hiatoiy  of  the  Jewa;  an  Account  of  the 
Jewiah  Secta ;  and  a  brief  Statement  of  the  Contenta  of  the  aeveral  Booka  of  the  Old  and  New 
Teatamenu.    Nineteenth  Edition,  degantly  printed  on  flue  pq^.   ISmo,  (pub.  at  6a.  6d.),  dodi. 

**  Well  adapted  aa  a  manual  for  atudenta  in  dMni^,  and  maybe  read  with  advantage  by  the  moat 
operienced  divine."— Morafa  XeefitrM. 

WADDINGTON'S  (DEAN  OF  DURHAM)  HISTORY  OF  THE  CHURCH, 

FROM  THE  EARLIEST  AGES  TO  THE  EBFOBMATION.    8  TOlg.  Sto  (pub.  at  U  UHl), 
doth  bda.,  R  la. 

HADDINGTON'S    (DEAN   OF    DURHAM)    HISTORY    OF    THE    CHURCH 
DURIN G  THE  REFORMATION.   8  vola.  8n>k  (pub.  at  II.  lie  id.),  doth  bda,  18c  18tl 

WILBERFORCE'S  PRACTICAL  VIEW  OF  CHRISTIANITY. 

With  a  comprehenaive  Memoir  of  the  Author,  by  the  Rev.  T.  Paion,  ISmo,  minted  in  a  large 
handaome  type.  (pub.  at  6c),  g^t  doth,  St.  6d.  1841 

WILLMOTTS  IR.A.)  PICTURES  OF  CHRISTIAN  UFE 

Feap.  8V0,  (pub.  at  «c).  cloth,  3«.  td.  BuMmi,  1841 


OATALOOUB  OF  NBW  BOOKS 


jToretgn  languages^  ann  liUtataxti 

nrcLTTDnra 

CLASSICS  Ain)  TRANSLATIONS,  CLASSICAL  CBITICI8M,  DICTIONARIES 
ORAMMARS,  COLLEGE  AND  SCHOOL  BOOKS. 

♦ 

ATLASES.— WILKINSON'S  CLASSICAL  AND  SCRIPTURAL  ATLAS, 

With  IlUtorical  aixl  Chronoloffieal  Table*.  Imp. 4tOk bbv and laiBiwad  wiUkan,  IS  wmm     *  ninT 
(pab.  at  SI.  4«.).hair-bd.  morocco.  ILIU.  64.  IMS 

¥nLKlNSON*8  GENERAL  ATLAS. 

New  and  improred  edition,  with  all  the  Ralboada  Iniertod,  Topnlatfon  aceordiiir  to  tke  lait 


Ccniiaa,  Paruamentaiy  Bctonia,  Ac,  Imp.  4tOt  46  inapa,  cokrand,  (pub.  at  IL  16t.T.  half  boai4 
morocco,  11.  b*.  ]M 

AINSWORTH'S    LATIN    DICTIONARY,    BY    DR.    JAMIESON, 

Aa  c^lviPKl  Bdlttaa,  iiiirtaMai  aU  tte  woida  of  th«  Quarto  Dietionaiy.    nkk  8nw  i 


BENTLE/'S  (RICHARD)  WORKS. 

Containing  DUaerutlons  upon  the  Bptotlaa  9t  Fhaladi,  Tlwtrtoaiei^  8o«atca,  BnrMdoL  aid 
the  Pablea  of  Aaqp;  Bpiatola  ad  Jo.  MnUaia;  Samionas  Bayle  Leetwa;  Bonaailn  atiFne- 
tUaklnK ;  Critleal  works,  Ac  Edited,  with  coptooa  ladioei  and  Notaa.  by  dM  Bar.  AuoAVsaa 
Dtcb.   S  toU.  8to,  a  beantifaUj  printed  Edition,  (pub.  at  IL 18*.),  clot^  iL  la.  ISS&Si 

BIBLIA  HEBRAICA,  EX  EDITIONS  VANDER  HOOCHT. 

BaeogMMt  J.  D'AuMuuiB.   Vepr  thick  8to,  haiMhamftiy  pdntod,  (fh.  at  ML  6a.),  ajafli.  Ma. 

T— d.  Jail— fc  WD 

CORPUS  POETARUM  LATINORUM. 

Sdldit  O.  S.  Waiabk.   CaBi|MeteinoMTarrtUekfiaLiofal9«Q^(fa]».alM.SB.),oloai,1tk 
This  eompiehenslTe  Tidama  contains  a  libraiy  of  the  poetical  Lran  daaiic%  eoneo^  pdatcd 

from  the  best  texts,  vis. : 
Catullus,  ViixU*  Lncan,  Solpida,  Colpurniiia  SieolaiL 

Tlbullus,  OTid,  Persiu^  StafiuL  ilnaonios, 

Propertln%  Horace,  JnTsnal*  Silina  Italioa^  ^^»*-^'"* 

Lucretius,  Pluedras,  Martial,  Yalerins  Flaceos, 

DAMMII  LEXICON  CR/ECUM,   HOMERICUM  ET  PINDARICUM. 

Cura  Duncan,  royal  4t0k  new  edition,  printed  on  taa  paper,  (pvb.  at  Si.  6e^.  doth,  iL  la.  1848 

"  An  excellent  work ;  the  aarita  oi  wMdi  have  been  naJTiiTsallj  srlmmrlrfli  niT  tiii  Uliiii j  i  In 

CAELIC-ENCLISH  AND  ENGLISH-GAELIC  DICTIONARY. 

With  Example^  Phnaes,  and  BtTmologieal  Remarks,  by  Two  Mnanana  o»  nn  HisnouiB 
SociBTT.  Complete  In  one  thick  vol.  8vo.  New  Edition,  fonfM^HIwg  wnry  mm»  voids  ttaa  the 
Quarto  Edition,  (pub.  at  IL  Is.),  clo^  ISs.  1841 


HERMANN'S  MANUAL  OF  THE  POLITICAL  ANT|<;»U,mES  OF  GREECE, 

1836. 


Historically  ceauidered,  translated  from  the  Oermaa,  Sro^  (pnhHshed  at  1»>.J^,  doai,_lftt.  6d. 


"  Hermann's  Manual  of  Greek  Antiqnitiea  is  most  important."— TAtrdsalTs  BitLif 
Tol.  L  p.  443. 

UMPRIERE'S  CLASSICAL  DICTIONARY. 

MiKiATuaa  Editiow,  containing  a  ftiU  Account  of  all  the  Proper  Names  mentioned  fn  Andeat 
Authors,  and  much  aseAd  information  respecting  the  uses  and  habita  of  the  Oseeka  snd  Bhbhi^ 
new  and  complete  editkHt,  B&BOAxniT  rBx«*n>  M  tuaxl  ntriblB  one  veij  tUek  ni  inami 
(p«b.at7«.6d.),ekith,4«.6d.  liS 

LEE'S  HEBREW  GRAMMAR, 

Compiled  from  the  best  AiUboritiM^  and  priodpaUy  ftam  (Mmtal  SoweesL  dealned  te  tt«  Vi* 
of  Students  in  the  Universities.  New  Edition,  enriehad  irith  mneh  «niriBar  nattet;.  Sixth 
Tho«saa«^  8tq,  (published  at  ISs.},  doth,  8s.  Londtm,  Dmmoa%  W 


PUBUBBSD  OR  SOLD  BT  H.  Ck  BOHK. 


LEE'S  HEBREW,  CHALDEE.  AND  ENCLISH  LEXICON. 

Osniriled  from  tM  bnt  Audiaritle^  OrienMil  ami  Emtptmn,  Jewtak  nrf 

BvxTOKr.  Tatloe,  PAKSBoan,  am  OsaBiiio*;  eoMatainf  all  the  Werdta,  with  tMr  laflee- 
thma,  Idicnnatie  uMMce*.  etc.  fbund  in  the  Hchiew  and  Chaldec  Text  of  the  Old  Testanent  { 
vlth  •nmerous  convetione  of  fbrmer  LexioonaBkeff*  aad  CeaMMBtatoHi  Mtewad  W  mi  Ebb lish 
ladeiufaionethiekioLSm.   ThM  TlMaaaai,  (pubw  at  U.  It.),  dolkt,  Ua.  £mmL1844 


LIVII  HISTORIA,  EX  RECENSIONE  DRAKENBORCHtl  ET  KRCY8S«G; 

Et  AnnotationeaCaBTiBEii,  Steotbii,  RnrBBTi,  Rascbib  et  aliornm;  ABlmadTentonea  Nil- 
auBEii,  Wacbbmotbii,  et  suas  addidit  TaATaae  Twiu,  J.  C.  B. CalV  Uidv.  Oaoa.  lMl«aaf 
Tutor.    Cum  Indiee  ampltBBlmo,  4  toU.  8fo,  (pub,  at  It.  Me.),  doth,  U.  at.  0^fmd,VHl 

This  it  the  best  and  most  aseM  edition  of  Livy  ever  puUiahad  in  octavo^  and  It  to 
in  all  oar  oniTersitieB  and  classical  schools. 

NIEBUHR'S  HISTORY  OF  ROME, 

Epitomiaed,  (for  the  nee  of  Colleges  and  8c1mo1%)  vitk  Chronolagtoal  TaUaa  and . 
Tbat bbb  Twiss. B.CJ>, oenipleta  in S  vala.  hmmd in  1. 8«o.  (puh. at  IL  la^tdo^  Hfcid. 

"  This  edition  bj  Mr.  Twiss  is  a  Tery  Tsloable  addition  to  elassieal  learning;  elsArij  and  ably 
embodying  all  the  lateat  ellarta  of  Aa  labBSiona  WiabBhr."    Ktmafy  6« 


OXFORD  CHRONOLOGICAL  TABLES  OF  UNIVERSAL  HISTORY, 

From  the  earliest  Period  to  the  pnsent  Time;  in  whiah  aU  the  great  tmaU,  CM,  BiMglniMt 
Sdentiflc.  and  Literarr,  of  the  Tarbos  Nations  of  the  World  are  placed,  at  one  Tiew.  under  the 
ere  of  the  Reader,  in  a  Series  of  parallel  edumus.  so  as  to  exhibit  the  state  of  the  whole  ClTiliied 
World  at  any  epoch,  and  at  the  same  time  form  a  continuous  chain  of  History,  with  Oenealogleal 
Tables  of  all  the  principal  Dynastiaa.  Complete  in  S  Seetkau^  via  i— L  Ancient  Blrtory.  IL  Middte 
Ans.  III.  Modem  History.  With  a  most  complete  Index  to  the  entira  worit,  IbUo^  (pab.at  11.16ti), 
half  bound  morocco,  IL  It. 

The  above  is  alsa  sold,  sepsntdy,  aafi>Ilowa>— 

THE  MIDDLE  AGES  AND  MODERN  HI8T0BT, 

3  parts  in  1,  folio,  (pub.  at  R  Sa.  td.),  wewta,  U«. 

MODERN  HISTORY, 
Tolio,  (pub.  at  12*.),  sewed,  8«. 

RITTER'S    HISTORY   OF   ANCTENT  PHILOSOPHY, 

Translated  trooL  the  German,  br  A.  J.  W.  Mobbisoh,  B.  A.,  Trin.  CdL,  Cambriilgt.  4  tail.  Svol 
now  completed,  with  a  Geaend  Index,  eloth  lettered  (wak.  at  tJL  4a.),  M.  la.  QiflBH,1846 

—^Tn*  FoaaTB  Yolukb  may  be  had  separately.    Cloth.  18s 

**  An  important  work ;  it  may  be  said  to  have  aapcnaiadaB  Hm  ■— ttoia  htatHknof  pMU> 
■ophy,  and  to  hate  become  the  standard  worit  en  tka  aal^Bat.  Mfc  Ion—  to  aim  a— pt  tw 
the  usual  (hults  of  tranalatoea.'*- 


CHOMANN'S  HISTORY  OF  THE  ASSEMBLIES  OF  THC  ATHCNIAMt, 

Translated  from  the  Latin,  with  a  eonsplata  IndH,  8*Dk  (pnbltohad  at  Ma.  W.K  aloth,  te. 


▲  book  of  the  same  sekoaland  ehanMtw  aa  the  woikB  of  Haann,  iMeh^  IcUagd.  te. 


SOPHOCLES,  LITERALLY  TRANSLATED  INTO  ENCUSH  PROSE, 

With  Notea.   8To,4di  improved  BdMon,  (pob.  at  Ut.) .  eloth,  tik  O^^knl,  IWbfV,  ISIS 

ELLENDTS  GREEK  AND  ENGUSH  LEXICON  TO  SOPHOCLES^ 

Translated  by  Cabt.  Sto,  (pub.  at  12c),  cloth,  te.  W.  0^fMi»  Ihftog^lBil 

trUART'S  HEBREW  CHRETSOMATHY, 

Designed  as  an  Introduction  to  a  Gouiae  of  Hebrew  Stody.  lad  Editloa,  liOb  h||»rih.atl4f4»«Ioth? 

This  work,  which  was  desiraed  by  its  learned  author  to  fkeilltate  the  study  <7Bmrew,lEBB  had 
nvery  extensive  sale  in  Amenca.  It  Anrma  a  desirable  adianet  to  idl  Hnhmr  Qnaunaib  Mid  to 
aafflcient  to  eompleta  the  qrBtem  of  inalnMtion  in  that  I 


TACITUS,  CUM  NOTI8  BROTIERI,  CURANTC  A.  4,  VALPY. 

Editio  nova,  cum  Appendice.  4  vols.  Svo^  (pub.  at  Si.  18s.),  cloth,  21.  B«. 

The  most  complete  Edition. 

TACtTUS,  A  NEW  AND  UTERAL  TRANSLATION. 

9«o^Cpub.atl8e.),cloth,U8.8ii.  (k^r*, 


CATALOGUE  OF  WBW  BOOKS. 


TCNNCMANirS  MANUAL  OF  THE  HISTORY  OF  PHILOSOPHY. 

,  ty  th«  Mew.  AMrmvu  Jcmmunm,  MJL,  Ptnfc  w  rf  Ai^0-a«Bin  ia 


Urtiiiilll  iifTT^flr'    to <M tMck dwdty  ptlliii  iri—i. 8*0^  (prih.  t  Mel, hwria, 9». 

•  A  ««A  wUck  MHto  «■(  ■■  tht  IcaAac  Cfods  ia  fUoiHl^.  asA  riic*  mi^M  draDoloKieal 

*     i.vlCkUoffn^ycil  MlkH  ortht  feoden  nd  faUBven  or  the 

ioftlMtr«oclu.aadaBaecoaKoftkepriMipalcdit>am.  Inaword, 

_;  rf'^niwpfc^.  I^k^m  at  ao  iwrit  jb  KngliA  likrijy  to  pwfe  ladf  ao  wadair—Hmg' 

TCRCNTIUS,  CUM  NOTIS  VARIORUM,  CURA  ZEUNII. 

Otust  aeeal.  lain  cofiMiMiMaa.      Coijiff  ia  «m  tkkk  voL  8po.  (pvb.  at  lb.), 

1837 


WILSON'S  (JAMES.  PROFESSOR  OF  FRENCH  IN  ST.  GREGORY'S  COL- 
LEGS).  FftB!fCH-B!IGU8H  A5D  BNGLISH-FREIfCB  DICTIONAET,  containing  AiIl 
Tiil«"''rtnnt.  DeiaUaaa,  STaoajMi.  UkHa%  Profota*  Terau  ot  Art  sad  Sdeaec;  sad  Boles  of 


CoaiiiM  ftoBtht  DicnoaAaia*  or  Taa  AcAaaiiT.BowTSB, 

C^tAHBAva,  G*aaaa,  LATaAVZ,  Das  CABanaBs  Asa  Faiv,  Joaasoa  Aaa  WALaaa.    1  lana 

~      (pah.at2i.SL).clotk.U.8i.  ull 


XENOPHONTIS  OPERA,  GR.  ET.  LAT.  SCHNEIDERI  ET  ZEUNII, 
AccaMi  todn,  (Poasoa  Ava  Buisiat's  Eamoa),  10  voli.  ISbmk  haadaomdj  ftii 
tyf«, 4M^vla »  vols.  (pafeL at 4L  Ma). dotk.  Us. 

— ^  n*  MBMb  lH«i  Hi*;  10  aolB.  cnara  8«Q^  4m«  If  ia  »  vola,  doth,  IL  is. 


Nobel0t  llZftotlt0  of  dTittion^  %ig^t  Healrmg: 


AINSWORTH'S  TOWER  OF  LONDON. 

An  Hlstotfaal  BaaMaesLJllartnted  by Gaoaan  CatnaaBAaa.   TUdc  BMdinm  8«o.  New  Bditka, 
with  »  ijpMy-lBlili  ■  i  BtcUagi  ea  atari,  mmi  tea  wooA  Bapadass  (pah.  at  l&s.).  cloth,  zkh^ 

Of  ttia  any  dagaat  and  papalar  vnhoBe  illaaa  AoaHBd  eopiea  Imto  alreadlj  ben  sold. 


AINSWORTH'S  WINDSOR  CASTLE. 

Aa  Historieal  BomBaef,  Olastiated  by  Gaoaaa  CainasBAaK  and  Tear  JoaAaaor.  Medium 
8«a^  taa  Portrait,  aadm  Steel  and  Wood  BaKiaTinxs.KlU  cloth,  10k  6d.  1843 

BREMER'S  (MISS)  NOVELS  AND  TALES,  BY  MARY  HOWITT; 

Tis.  HoBse    WeJuhboaia— PiaaidfBfs  Danriitcr— Nina— Bveiy  Day  UHb  a  Diary— Strife  and 

Peaea— H Fsaiily—TraUaaaa—Axdand  Anna— Tales.  ToaeUier  11  tou.  post  Sro,  comprisina 

14  Novds  and  Tales,  bctaa  the  whole  of  the  Anthta's  pnbUahed  Works;  with  an  aa&«ao 
Portrait  of  Miss  Bremer.  (Pali,  at  6L  16s.  (kf.),  handsomely  printed  on  fine  paper,  extra  gilt  doth, 
aaiflaai.  IL  16s.  1843.46 

"By  te  the  beat  tnadatloBa  <rf  thcae  daimiag  ietioBS,  and  the  only  anthentie  ones." 

Miss  BrssMr's  I^Taecb  err  oIm  saU  sqMTsfs^r  OS /MbMW  r 

^THE  HOME:  OB,  FAMILT  CABE8  AND^  FAMILT  JOTS.  Second  Edition,  rerised 
3vola.post8«ab(pBb.atlLls.),doth,7«-6d.  ^        18^ 

THE  NEI0HB0UB8.  A  8T0BT  OF  ETEBT-DAT  LIFE.   Translated  by  Mabt  Huwitt. 
Third  EditioB.  revised.   3  vols,  post  Svo^  (pub.  at  18s.),  doth,  7t.  id.  isa 

THE  PBB8IDENT8  DAUGHTEB,  AND  NINA.  Two  Novds.  translated  by  Mabt  Howitt. 
S  vols,  post  Svob  (pub.  at  iL  lis.  Sd.),  doth,  10s.  fid.  Isa 

NEW  SKETCHES  OF  EVEBT-DAT  LIFE,  A  DIABT;  together  wtth  STRIFE   AND 
PEACE.   Translated  by  Mabt  Howm.   S  vols.  postSvo^  (pob.  at  IL  Is.),  cloth,  7«.  6d.  I814 

TRALINNAN;  AXEL  AND  ANNA;  THE  H FAMILT;  AND  OTHER  TALES.  Trana- 

lated  by  Mabt  Howin.   S  vols,  post  Svob  with  a  Portrait  (pob.  at  Is.  Is.),  doth.  7s.  6d.  1844 

CRUIKSHANK  «AT  HOME:" 

ANew  Family  Album  of  Endless  Entertainment,  eonsbtingof  a  Series  of  Tales  and  Sketches  by  the 
most  popular  Authors,  with  numerous  dever  and  humofous  niuatratkms  on  Wood  by  Cairia- 
BBAaa  Bad  Sbtmovb.  ,  AIsol  CRUIKSHANK'S  ODD  YOLUME,  OR  BOOK  OF  VAEIBTT. 
niMtratedby  Two  Odd  FeUowa-SBTaooa  and  CavixaaAxa.  Together  4  vds.  bound  w  2. 
Fodaeap  8vob  (pBh.atSI.ua.)  doth  gOt,  10s.  id.  i»t. 


PUBLISHBD  OR  SOLD  BY  H.  O.  BOHIT. 


HOWITTS  (WILLIAM)  LIFE  AND  ADVENTURES  OF  JACK  OF  THE  MILL. 
A  Fireside  Story.    Bj  William  Howitt.    Scoond  Edition.  S toI*.  foolaeap  Svo,  with  46  lUaatm* 
tiona  on  Wood,  (pnb.  at  Uc),  elotli,  7<«  id.  18« 

HOWITT'S  (WILLIAM)  WANDERINGS  OF  A  JOURNEYMAN  TAILOR, 
THROUGH  EUROPE  AND  THE  EAST.  DURING  THE  TEARS  18S4  *o  184Q,  Tittto- 
iMed  bj  William  Howitt.   AwlKiqp  Sro,  with  Portni^  (pub.  at  6t.),  doth,  8«.  W.  1844 


HOWITT'S  (WILLIAM)  GERMAN  EXPERIENCES. 

Addressed  to  the  Engliah,  both  Goers  abroad  and  Stajrers  at  Homa.   One  toL  foolsom  8fOw  (pnb. 
at  fit.),  doth.  3*.  &L  1844 


JOE  MILLER'S  JEST-BOOK. 

Being  a  Collection  of  the  most  excellent  Bon  Mota,  Brilliant  Jests,  and  Strihinr  Aneedotei  in  the 
EnKiish  Languaite.  Complete  in  one  thick  and  doaely  but  elegantly  printed  volonw^  Ibolacap 
12mo,  Frontispiece,  (pub.  at  U,),  doth,  3«.  IMP 

JERROLD'S  (DOUGLAS)  CAKES  AND  ALE. 

A  Collection  of  Humorous  Tales  and  Sketches.  2  toIs.  pott  Sfo^  with  Plates  by  tfnonas  CnviK« 
SHARK,  (pub.  at  lb*.),  cloth  gilt,  8s.  1843 

LEVER'S  ARTHUR  O'LEARY:  HIS  WANDERINGS  AND  PONDERINGS  IN 
MANY  LANDS.  EditedbyHAKBT  Loaanaunn.  Cmikahank'a  New  lUustntad  Edition.  Com. 
plete  in  one  toL  8to,  (pub.  at  13s.),  doth,  9*.  184( 

LOVER'S  LEGENDS  AND  STORIES  OF  IRELAND. 

Both  Series.  2  rols.  foolscap  Sro.  Fourth  Editioa,  embeUlahed  with  Woodenta  W  Habtxt, 
(pub.  at  15s.),  cloth,  6«.  6d.  ISKJ 

LOVER'S  HANDY  ANDY. 

A  Tale  of  Irish  Life.  Medium  Sro.  Third  Edition,  wltii  34  ehanctoistlc  lUoitntloiH  OB  SteeL 
(pub.  at  13«.) .  cloth.  7«-  6<l.  18tf 

LOVER'S  TREASURE  TROVE;  OR,  L.  S.  D. 

A  Romantic  Irish  Tale  of  the  last  Centunr.  Medium  Sro.  Saoond  BdttloB^  with  98  charaetcrlstie 
Illustrations  on  Steel,  (pub.  at  14s.),  do**  a«.  ^^ 

MAN-O'WAR'S-MAN.    BY  BILL  TRUCK,  SENIOR, 

Boatswain  of  thb  Rotal  Collsob  or  Obbbnwich.  Complete  in  a  thick  dosdy  printed 
Tolume,  foolscap  Sro,  (pub.  at  6«.),  gilt  cloth,  4*.  BlmelhMod,  1848 

"  These  sea-papers  are  among  the  best  we  eter  read.  They  giT«  an  Mihnated  picture  of  life  on 
board  a  man-of-war."— Xtterory  6at€tt», 

MARRYAT'S  (CAPT.)  POOR  JACK, 

niustrated  by  46  large  and  ezquisitdy  beautifhl  EnKravlngB  on  wood,  after  the  masterly  desigM 
of  Clabkson  Stahfiblo,  R.A.    One  handsome  ▼oiume,  royid  Sro,  (pub.  at  14s.),  gilt  doth,  9s. 

1840 

MILLER'S  GODFREY  MALVERN,  OR  THE  LIFE  OF  AN  AUTHOR. 

By  the  Author  of  "  Gideon  GUes,"  "  Royston  Gower  »  "  Day  in  the  Woods,"  Ac  Ac  3  Tola  in  I, 
8to,  with  2i  clever  Illustrations  by  Phis,  (pub.  at  13s.),  doth,  6s.  6d.  1848 

"  This  Work  has  a  tone  and  an  individuality  which  distinguish  it  flrom  all  othen,  and  cannot  be 
read  without  pleasure.  Mr.  Miller  has  the  forms  and  colours  of  rustic  lilb  more  oompletdy  under 
his  control  than  any  of  his  predecessors."— JtAffiunm. 

MILLER'S  GIDEON  GILES  THE  ROPER. 

A  Tale  of  EngUsh  Country  Life.  With  36  etched  Hluitratlona.  9m,  (pnb.  at  IS*.),  gOt  doth,  5t.  6d, 

ISA 

PICTURES  OF  THE  FRENCH. 

A  Series  of  Literair  and  Graphic  Delineations  of  Trench  Character.  By  Jvlbs  Jahxh,  Baleac, 
CoavENiN^and  other  cdebrated  French  Authors.  One  large  voL  royd  Svo,  illustrated  1^  upwards 
of  230  humorous  and  extremely  clever  Wood  Engravings  by  distinguished  Artists,  (pub.  as  iL  ts.), 
dothgUt,12«.  -•        o  jglg 

This  book  is  extremely  deirer,  both  in  the  letter-press  and  plates^  and  has  had  an  immense  nm 
in  France,  greater  even  than  the  Pickwick  Papers  in  this  country. 

TROLLOPE'S  (MRS.)  LIFE  AND  ADVENTURES  OF  MICHAEL  ARMSTRONG, 

The  Factory  Boy,  medium  8vo.  with  24  sted  plates,  (pub.  at  12s.),  gilt  doth,  6s.  id.  1840 

TROLLOPE'S  (MRS.)  JESSIE  PHILLIPS- 

A  Tde  of  the  Present  Dar*  medium  8vo,  porC  ft  13  sted  plate*  Cpnh.  at  ISs.),  dotk  gilt^  6s.  M.  1844 


OATAliOOUE  OF  NEW  BOOKS 


afubfttOf  atA  Vlmtntavs  ISooluii  Q^smttaustuB,  &:c* 


•ad  altOTsl  to  tte  dUttef  ttau  of  MiiBC%  ky  D.  Cowbb,  of  tte  BrMah  M aacun.  8 


(ptth.atlii.).eloih,lte.M.  Trmdg  tMtitm,  1842 


DRAPER'S  JUVENILE  NATURALIST, 

Or  County  Walks  in  Spring,  Sommer,  Antaui,  ud  linirtO||;  a^um  ISdm^  wWk  d^My  WoatHVijly 


(l«kat7«.W.),e]odmilt«dcM,4t.«d.  18« 

CNCYCLOP>EDIA  OF  MANNERS  AND  ETIQUETTE, 

"* ^-^-f  —  lificwod  aditioB  of  ChertwflcM^  Advice  to  hb  Son  M  Moo  and  MawMitj  and 

a  MAa*a  Ow«  Book:  a  Maaaal  of  Pelkaoea%  Intellootaal  la^iofOBent,  and  Moral 
t,94BMkftoBtiapleee,elot)mOtadcai,Si.  184S 


Tnatooao 


HOWiTTS  (MARY)  CHILD'S  PICTURE  AND  VERSE  BOOK, 

rifwaojr  aaUad  "Otto  ^poctoar'a  Fftbio  Book;"  tnuiilMod  into  Bngliah  Ten^  with  Frcndi  and 
Oonnan  Tcnaa  opaoaita,  fbrminr  a  Triglott,  ■quare  ISmo,  with  100  kvga  Wood  Eagravinta,  (pub. 
MlOi.«d.),astiaTui^ck>th,gilted|^ft«.  IStt 

Tklaiaooa  of  tha  moat  aidant  Jwenila  books  ererpiodncai,  and  kaatfMMifelty  of  befaiff  in 


LAMB'S  TALES  FROM  SHAKSPEARE, 

J>cdgBad  prtnd^l^  fbr  tke  Uie  of  Toaag  Penoo^  (written  b|r  Kit  a  and  Caajtua  Lavb).  aiztk 


.  aMbaUlMMd  vltk  SO  laqta  and  boantifkl  Woodpcot  EngmTiagSk  fkom  daaigna  bv  HAarsT. 
fea^9«o^(pvli.at7«.6d.),elotli,gilt,t«.  1843 

**  One  of  tba  moat  uefbl  and  agreeable  companions  to  tbe  understanding  of  Shakspeare  wUcli 
have  been  pntdaced.  Tbe  joutand  reader  who  is  aboat  to  taste  tlie  ebarms  of  oar  great  Baid,  is 
attoni^  TCeoHuaendod  to  ptopan  Maiadf  by  Irst  reading  tbeaa  elqant  ta]es.*'--'Qo«r(«r^  ItMMw 


C  C  L.  TRAITS  AND  TRIALS  OF  EARLY  UFE. 

A  series  of  Talea  addressed  to  Toung  People.  Bj  L.  B.  L.  (Miaa  Laiiaoa).  Voorth  editkm,  fcap. 
8v(H  with  a  beantUtal  Portrait  Engraved  on  Steel,  (pub.  at  6«.),  gilt,  dotb,  8«.  184S 

LOUDON'S  (MRS.)  ENTERTAINING  NATURALIST, 

laing  pofolar  X>eaeripcioBa»  Tales,  aad  Aneedotaa  of  more  tban  Pive  Hundred  Anim«i«  com. 
vrriienaiiur  all  tbe  Qiiadrapeds,  Birds,  Fishes,  Beptiles,  Insects,  ftc,  of  wtiich  a  knowledge  it 
uidispensMle  ia  Polite  Education ;  illustrated  hj  upwards  of  400  beautiful  Woodcuts,  by  Bawics, 
UaaTBT,  WamFaa,  aad  otben,  poet  trok  gik,  doth.  7«.  ML  1843 

MARTIN  AND  WESTALL'S  PICTORIAL  HISTORY  OF  THE  BIBLE, 

Tka  lUterpiasB  by  tba  Bbt.  HoBAav  CAORTsa,  Swk  144  extremely  beautiftal  Wood  Engravings, 
by  Ao  Irst  Artlsta,  (indadinr  redueed  eopiea  of  ItAaTiir'B  eelebrated  Pictures,  BelMiassar's 
Feast.  Tbe  Dduge,  Fall  of  Nuieveh,  Ae.),  doCb  gflt.  gilt  adgea,  ladaoad  to  Ilk— Whole  bound 
morocco,  richly  gilt,  gilt  edges,  I8i.  1»I6 

A  most  degimt  present  to  young  people. 

^ERCY  TALES  OF  THE  KINGS  OF  ENGLAND; 

Stories  of  Camps  and  Battle-Fidds,  Wars,  and  Victories  (modemind  from  HoUnshed.  Traiaaart. 
and  the  other  Chroniclers).  3  vols,  in  1,  square  12mo.  (Parley  aise).  Fourth  Edition,  oonskienbly 
imftonad,  completed  to  tbe  present  time.  embdUabed  witb  16  wrwiedingfar  be«atiftil  Wood 
BagmnBga,(pBb.at9fc),dotEgUt,giltedge8,8t.  1846 

Tbia  beaatifkil  volume  baa  enjoyed  alarge  diare  of  sueoesa,  and  deservedly. 

FINNOCK'S  COMPREHENSIVE  GRAMMAR  OF  MODERN  CEOCRAPHY 
AND  HI8T0BT.  fbr  tbe  use  of  Schools  and  fbr  Private  Tuition,  in  1  thick  voL  iSmo.  with 
maaraaa  Mapsb  Tiewi»  wd  Coatomai,  flaaty  Xagmvad  on  Steel,  (fertktb  tbfMiattid),  nma:u.S. 

18« 

PINNOCK'S  COMPREHENSIVE  GRAMMAR  OF  ANCIENT  GEOGRAPHY 
AND  HISTOBTj.  fbr  the  use  of  Schools  and  tar  Private  Tuition.  ISmo,  with  Mana.  YtrmaTh* 

•dilloB,(p«b.«kS«.M!Kmar4alu.         i^t"»^"» 


iPUBLISHBD  OR  BOLD  BT  H.  O.  BOHN.  «L 

flNNOCK'S    COMPREHENSIVE    GRAMMAR    OF    SACRED    GEOGRAPHY 

AND  HISTORY,  for  the  use  of  School*  and  for  PrivaU  Tuition,  ISnao,  wltk  Mm9K  Viewi.  and 
Coatuma^  flnelj  engraved  on  Steel,  new  adition,  (pub.  at  la.  &L),  roan,  4a.  W.  1&I& 

PINNOCK'S  COMPREHENSIVE  GRAMMAR  OF  THE  ENGLISH  LANGUAGE, 

with  Exerciaet;  written  in  a  ftuniliar  atyl^  accompanied  with  Questions  for  Examination,  ana 
Notes  Critical  and  Explanatory,  intended  for  the  uae  of  Sclioola,  ISmo,  (pub.  at  fta.  fUL),  roan, 
4a.  6d.  18tf 

STRICKLAND'S  (MISS)  EDWARD  EVELYN, 

A  Tale  of  the  Rebellion  of  1746 ;  to  which  is  added.  **  The  Peaanf  ■  TUa^*  by  JmsBW  Tatmk. 
foolscap  8to,  two  fine  Plates,  (pub.  at  5«.),  cloth  gOt,  3*.  M.  184S 

By  the  popular  Author  of  the  Livea  of  the  Queena  of  England. 

WOOD-NOTES  FOR  ALL  SEASONS  (OR  THE  POETRY  OF  BIRDS), 

A  Series  of  Sonn  and  Poems  for  Toung  People,  contributed  by  Bakkt  CoaiiwAi.1.,  Won9B« 
womTH,  Mooma,  CoLBaisan,  Campbbii.,  Joajima  Bahxm,  Buba  Cook,  Mabt  Howitt,  Maa. 
Hbkahs,  Hooo.  CBAELOTTa  Smitb,  fte-  fcap.  8ve,  Tvxy  prettily  printed,  with  1ft  beaatiftd  Wood 
EngraTings,  (pub.  at  3a.  fUL),  eloth,  gilt  edgea,  S«.  iM2 

YOUNG  ENGLAND'S  LITTLE  LIBRARY j 

A  Collection  of  Original  Tales  for  Children,  in  noee  and  Tena^  by  Msa.  Hau,  Mbb.  Howitt, 

Albbbt  Smitb,  Mb.  Oaspbt,  the  Author  of  the  "  New  Tale  of  a  Tub,"  and  other  Authors,  hand> 
aomely  printed  in  small  4tflL  ilinatntted  with-upwards  of  80  very  large  and  nlevcr  SngMfinga  ea 
Wood  and  Stones  moral  and  hanunoua,  (pun.  at  10a.  id.),  eloth,  gilt  edge%  8a.  td.  1844 

YOUTH'S  (THE)  HANDBOOK  OF  ENTERTAINING  KNOWLEDGE, 

In  a  Series  of  Familiar  Cenversationa  on  the  moat  intereating  PrednetioiM  9t  Nature  and  Art,  and 
on  otlicr  Inatmetivc  Topiea  of  Polite  Education.  Bj  a  Lady  TMBa.  PA&usBft,  the  Slater  of  Capt. 
llarryat),  2  vols.  fcap.  Svo^  Woodcuts,  (pub.  at  \b*.),  eloth,  gut,  6«.  1844 

This  is  a  Tery  clerer  and  instructive  book,  adapted  to  the  capacitiea  of  young  people,  en  the  plan 
of  the  Conversationa  on  Chemiatxy,  MiaerBlogy,  Bota&9;AM. 


Mnm  m\i  Mwiitnl  SSSoris. 


THE  MUSICAL  UBRARY. 

A  Selection  of  the  best  Vocal  and  Instrumental  Hnale^  both  EngVak  aad  Forehpi.  Idlted  by  W. 
Atbton,  Esq.,  of  the  Opera  House.  8  vols,  fudio,  eomprriiendinji  mora  than  4M  plaeea  of  Mniic, 
beautifully  printed  with  metallic  types,  (pub.  at  42. 4*.)»  aewed,  U.  lU.  M. 

The  Vocal  and  Instrumental  may  be  had  aepaiately,  eaeli  in  4  Tola,  at  28a. 

MUSICAL  CABINET  AND  HARMONIST. 

A  Collection  of  claasical  and  popular  Vocal  and  Instrumental  Music :  comprising  Selections  trma. 
the  best  productions  of  all  the  Oreat  Masters;  English,  Scoteh,  and  Irish  Mdoidiea;  with  many 
of  the  National  Airs  of  other  Countries,  embraong  OvertuMa.  Marchea,  Betidoa.  Qnadrilles, 
Wakaea,  and  Oallopadcs;  also^  Madrigals^  Duets,  and  Oleea;  the  whole  adapted  either  for  the 
Voice,  the  Piano-forte,  the  Harp,  or  the  Organ ;  with  Pieces  occasionally  for  the  Flute  and  Guitar, 

Bder  the  superintendence  of  an  eminent  Profeasor.   4  vola.  amall  ibUo,  compreheDding  mora  than 
)  piecea  ofMuaic,  beautifully  printed  with  metallic  typee,  (pub.  at  V.  %.),  aewed,  16*. 

The  gnat  sale  of  the  MoaicAi.  Libbabt,  in  eonaeqnence  oTfts  eztvemdylowprloe,  haaindnced 
the  Aovertiaer  to  adopt  the  aame  plan  of  seUfaw  the  praaeiit  capital  adecttoB.  As  the  eontenu 
are  quite  different  from  the  Musical  Library,  and  the  intrinalc  merit  of  the  aeleetion  ia  equal, 
the  work  will  no  doubt  meet  with  aimUar  suooeaa. 

MUSICAL  GEM; 

A  CoQeetionof  800  Hoobbw  Sovoa.  Bvbtc,  0£B«8,fte.,brliM  moot  Mlebralid  Gaaipeaefa  of 
the  present  day,  adapted  fbr  the  Voice,  Flnt^  or  VieuB,  (ciaited  by  Jom  Pabkt),  t  v«^ln  1 
8vo,  with  a  beautifully  engraved  Titl&  and  a  very  richly  illuminated  Frontispiee&  (pub.  at  IL  1«.) . 
cloth,  gat,l0«.6«i.  '       -^  r'-.xr  j^^ 

The  above  capital  collection  esntatna  a  great  number  of  the  beat  eopyrlght  piecea,  indndliic 
aome  of  the  most  poptilar  aongs  of  Brahaiu  Biduip,  fte.    It  flnrma  a  moat  atiracuve  volume. 


OATALOGUB  OF  NEW  BOOKS. 


Mt^itintf  Stttgers,  9lnatoms,  (Sj^emtistrBt 


CARTON  AND  CASTLE'S  BRITISH  FLORA  MEDICA. 

Or  Rtstonr  of  th»  Medteiiial  PUnta  o(  Great  Britain,  2  vola.  996,  npvard*  of  900  Uneljr  coknireil 
flfvm  of  Plaata,  (pob.  at  U.  Sc).  cloth.  IL  Ite.  18tt 

▲n  tseaedinf  ly  cacap,  degaat,  and  valuable  work,  necesiaxy  to  every  medical  practitioner. 

BATEMAN  AND  WILLAN'S  DELINEATIONS  OF  CUTANEOUS  DISEASES, 

4(0.  containinK  73  Plates,  beantifUly  and  Tcnr  accuratelj  coloured  under  the  ■nperintendence  of 
an  eminent  Prafeasional  GeBtleman,  (Dr.  Canewxu.),  (pub.  at  ISL  ISa.),  half  bound  morocco, 
hLh$,  1840 

**  Dr.Batemaa's  valnable  woric  haa  done  more  to  extend  the  knowledge  of  entaneoua  diseaiei 
than  any  other  that  has  ever  appeared."— Dr.  A.  T.  TtompMn. 

BOSTOCK'S  (DR.)  SYSTEM  OF  PHYSIOLOGY, 

Comprising  a  Complete  View  of  the  Present  State  of  the  Sdenee.  4Ui  Edition,  rerised  and  cor* 
netad  thrmichoat,  8vo  (WO  pages),  (pub.  at  IL),  cloth,  8s.  1834 


CCLSUS  DE  MEDICINA,  EDITED  BY  E.  MILLICAN,  M.D., 

Cum  ladice  copioeissimo  ez  edit.  TargK.   Thick  Sro^  Frontispiece,  (pub.  at  18«.),  cloth,  9c. 

EdinlmrffK  1831 

This  la  the  veiT  beet  edition  of  Celsna.    It  eontains  critical  and  medical  notes,  applicable  to 

the  praetiee  of  uis  oounivy  t  a  parallel  Table  of  ancient  and  modem  liedieal  terms,  synonymes, 

wdghts,  measures,  Ae^  and,  indeed,  ereiytliing  which  can  be  useflil  to  the  Medical  Student; 

together  with  a  slngulariy  extenslTe  Index. 

CELSUS,  LATIN  AND  ENQUSHi  INTERLINEAR, 

With  "  Ordo"  and  the  Latin  Text  beneath,  for  the  Examination  of  Candidates  at  Apothecaries' 
Hall,  and  other  PubUe  Boards ;  by  Vuabus.   13mo,  (pub.  10«.  &<.),  doth,  5s.  1837 

HOME'S  (SIR  EVERARD)  GREAT  WORK  ON  COMPARATIVE  ANATOMY. 

Being  the  Substance  of  his  numerous  Lectures,  and  including  Explanations  of  nearly  all  the 
Preparations  in  the  Hunteriau  Collection ;  with  a  General  Index.  6  toIs.  royal  4to,  Portrait,  and 
Ml  line  Plates,  after  Drawings  by  Baubb  and  others,  (pub.  at  18L  18s.),  doth,  ({.  6s.  1814-88 

HOPE'S  MORBID  ANATOMY, 

Boyd  8vob  with  48  higlily  finished  oolonred  Plates,  containing  980  aeeumte  Delineationa  of  Caaea 
Inerery  known  rarieqr  of  Disease,  (pub.  at  62.  t«.),  doth,  82.8s.  1834 

JAMIESON'S  MECHANICS  FOR  PRACTICAL  MEN, 

Induding  Treatises  on  the  Composition  and  Resolution  of  Forces;  the  Centre  of  GraTity;  and 
the  Mecnanicd  Powers :  illustrated  by  Examples  and  Deigns.  Fourth  Edition,  greathrimoroved. 
•TO,(pub.atlta.),cloth7«.6A  "^  '  -—•  -a      "J      '^'^^ 

"  1  great  mechanical  treasure."— Dr.  BtVJbftsalL 

LAWRENCE  (W.)  ON  THE  DISEASES  OF  THE  EYE. 

Third  Edition,  rerised  and  enlarged.  Sro,  (820  dosdy  printed  pages),  (pub.  at  12.  4*.),  doth 
10s.  td.  1844 

LIFE  OF  SIR  ASTLEV  COOPER, 

Interspersed  with  his  Sketches  of  Distinguished  Characters ;  by  BaiirsBT  CooraB.  8  nrta.  Svo, 
with  fine  Portrait  after  Sir  Thomas  Lawrence,  (pub.  at  12.  U.),  doth,  lOs.  64.  1843 


TYRRELL  ON  THE  DISEASES  OF  THE  EYE 


'^f 


Being  a  Practied  Woik  on  their  Treatment  Medically,  Toptcallf,  and  by  Operation;  by  F 
TraHBLL,  Senior  Surgeon  to  the  Boyd  London  Oiriithaimic  Hospitd.  8  tliick  vols.  8vo,  iUus* 
ttated  by  9  Plates,  containing  upwards  of  60  finely  coloured  figures,  (pub.  at  12. 16s.),  doth,  12.  U. 

1848 

WOODVILLE'S  MEDICAL  BOTANY. 

Third  Edition,  enlarged  by  Sir  W.  Jaoksoh  Hooaaa.   5  vols.  4to,  with  810  Plates,  Engraved  bjr. 
SowsasT,  most  careftdly  coloured,  (pub.  at  102. 10«.),  half  bound  morocco,  62.  (s.   The  Fifth,  or' 
Supplemental'  Yoinm«,  entirely  by  Sir  W.  J.  Hooxna,  to  complete  the  old  Editions. .  4to.  86 
eotouied  Plates,  (pub.  at  32. 18s.  id.),  boards,  12.  lU.  6(2.  UB 


XAMBOV  t 
BBABBTJBT  AirO  BVARS,  FBX^fTBBS.  WHITItBUBg. 


HENRY   a  BOHN'S 

OATALOOUX  OF 

NEW  BOOKS  AT  REDUCED  PRICES, 


fINE  ARTS,  ARCHITECTURE.  SCULPTURE,  PAINTING,  HERALDRY, 
ANTIQUITIES.  TOPOGRAPHY,  SPORTING,  PICTORIAL  AND  ILLUS- 
TRATED WORKS,  ETC.,  ETC. 


BOOK  OF  WAVERLEY  GEMS. 

A  Series  of  64  hUhlv-finished  Line  BnmTlngi  of  the  most  intereitinf  Inddenti  and  Secaerjr 
In  Walter  bcott's  Novels,  by  Heath,  FiMDSir,  Rolls,  and  others,  after  nctures  bjr  Lbslib, 
Stothakd,  Coopbr,  Howard,  &c.,  with  illustratiTe  letter-press,  8to.,  (pub.  at  IL  lU.  M.)t 
doth,  elegantly  gilt,  lb»,  1m4 


BRYAN'S  DICTIONARY  OF  PAINTERS  AND  ENGRAVERS, 

New  Edition,  corrected,  neatly  enlarged,  and  continued  to  the  present  time,  by  Oxoi 
Stamlst,  Esq.,  complete  In  one  large  Tolome,  impL  tfvo.,  numerous  plates  of  monograms. 


CATUN'S  NORTH  AMERICAN  INDIANS. 

8  vols.  impl.  8  vo.    360  Engravings,  (pub.  at  2^.  12«.  6<f.),  cloth,  emblematically  gilt,  lU  10.    184t 

CATTERMOLE'S  EVENINGS  AT  HADDON  HALL. 

24  exquisite  Ennavings  on  Steel,  (him  Designs  by  bimselC   Boval  8T0.f    pub.  at  1^  11$,  fUL}^ 
gilt  cloth,  gilt  ediges,  li$. 

CLAUDE,  BEAUTIES  OF,  24  FINE  ENGRAVINGS, 

Containing  some   of  his  choicest  Landscapes,  neautifully  BngrtTed  on  Steel,  folio,  wlA 
descriptive  letter-press,  and  Portrait,  in  a  portfolio,  fpub.  at3A  12a.),  II,  St. 

CNGLEFIELD'S  ISLE  OF  WIGHT. 

4to.    50  large  Plates,  Engraved  by  Cooxx,  and  a  Qeologteal  Map,  (pob.  71*  7«.)i  eloth,  K.  5t, 

:8M 

GEMS  OF  ART,  36  FINE  ENGRAVINGS, 

After  RsMBRAHDT,  Curp,   RpyNuLDs,  Poosanr,  MmuLLo,  Tbmixiis,  Coulioxo,  Tav* 
DBBVBI.DB,  iDlio,  ptooflmpressions,  in  portfolio,  (pub.  at  8/.  8«.),  U.  lit.  6d. 

HARRIS'S  GAME  AND  WILD  ANIMALS  OF  SOUTHERN  AFRICA. 

Larse  impl.  folio.    30  beautifully  coloured  Engravings,  with  30  Vignettes  of  Heads,  SUM,  ke., 
(pub.  at  10/.  10«.},  hf.  morocco,  61.  fit.  1M4 

HARRIS'S  WILD  SPORTS  OF  SOUTHERN  AFRICA. 

Impl.  8V0.    26  beautiftilly  coloured  Engravings,  and  a  Map,  (pub.  at  2L  2<.),  gilt  cloth,  gilt 
cages,  U.  It.  ItU 

HOWARD'S  (HENRY,  R.  A.)  LECTURES  ON  PAINTING. 

Delivered  at  the  Royal  AMMlnny,  with  a  Memoir,  by  his  son,  F&axk  Howakd,  large  postSvo., 
clotb,  7«.  6d.  184S 

HOWARD'S  (FRANK)  SPIRIT  OF  SHAKSPEARE. 

483  fine  •  Jtline  Plates,  illustrative  of  all  the  principal  Incldeaii  in  the  Dramas  of  our  natloaal 
Bard,  &  vola.  8vo.,  (pub.  at  14/.  8«.),  cloth,  2/.  2a.  1827— 9S 

•»*  The  483  Plates  may  be  bad  without  the  kn«r-pnfs,  for  Uluitnting  all  8vo.  cditioiUQl 
•hakspeare,  for  \U  lU,6d,  •  — 


ADDITIONS  TO  BENRY  G.  BOHN'S  CATALOGUE. 


CovvTBSS  of  WiLTOH,  CoIoured 

is4r 


ILLUMINATED  BOOK  OF  CHRISTMAS  CAROLS, 

SouanMTo.    34  Borden  iUumlnated  in  Gold  and  Coloon,  and  4  beauUful  Miniatures,  richly 

OraanMnUdBindinf,  (pub.  at  !/.&•.)•  1^*  1*^< 

ILLUMINATED  BOOK  OF  NEEDLEWORIC 

JBr  Mm.  Owk,  with  a  History  ari|««dlMrMk«  \f  the 
PlatM,  pott  8TO.,  (pab.  at  IS*.),  gilt  cloth,  9$, 

ILLUMINATED  CALENDAR  FOR  1848.  _  ^  .       ^  . 

<:opi«d  from  a  cetehntad  MiSMi  huwva  as  th*  **  Hotvs**  of  tt«  Dvke  of  Anjou,  imperial  8to., 
Mexquisiu  Minlaiara«tn«IBoRl«rs,|»  gold aadcolaura,Ornuie«lid Binding,  (pub. at  2^  2t.), 

JAMESON'S  BEAUTIES  OF  THE  COU#IT  OF  CHARLES  THE  SECOND. 

a ToU.  impl.  8T0..  31  bMiatlfkU  Portntti.  (pah. «l U. it,), cloth,  U,U,  UN 

JOHNSON'S  SPORTSMAN'S  CYCLOPEDIA     ,  ^  „  ,  ^        ,,^   ^^       .^ 

Of  the  Science  and  Practice  of  the  Field,  the  Turf,  aad  the  Sod,  or  operations  of  the  Chase,  th« 
Co«rM,  and  the  Strean,  In  o»e  tery  thick  vol.  8tq.,  Ulostrated  with  upwards  of  &0  Steel  fiAjra* 
tU«s,  after  CooysK,  Wam>,  IUkcook,  and  others,  (pub.  at  lU  lU.  M.),  etoih.  Us. 

liEYRICK'S  DESCRIPTION  OF  ANCIENT  ARMS  AND  ARMOUR,,  ^,.  ,  ,  , 
In  the  Collection  of  Goodrich  Court,  IM  SngraTliiga  by  Job.  Sksltok,  3  Tols.  folio  (pub.  at 
IIL  lU.)i  hf.  mor.,  top  edges  gilt,  4^  14a.  W. 

NAPOLEON  GALLERY  i 

Or  Illustrations  of  the  Llfit  and  Tlmea  oTthe  Emperor,  with  90  Etchings  on  Steel  by  Rstxik, 
and  other  eminent  Artists,  in  one  thick  Tolume  post  8to.,  (pub.  at  ILlt.),  gilt  cloth,  gilt  edges^ 

RETZSCH'S    OUTLINES  TO  SCHILLER'S   "FIOHT    WITH  THE  DRAGON/ 

Boyal  4to.,  containing  10  Plates,  BngraTed  by  Mosaa,  stiCoover*,  fs.  M. 

RETZSCH'S  ILLUSTRATIONS  TO  SCHILLER'S  ''FRIDOUN," 

Boyal  4to.,  containing  8  Plates,  Eagrared  by  Mosms,  stiff  covets,  4s.  dd. 

tOBIN|ON'S  HEW  VITRUVIUS  BRITANNICU8; 

^^,  Vtows,  PlusI  aad  BtorakioM  of  ^lishMaBeToaa,?!*.,  Wobun  Ahhey,  HatflaM  Banaa, 
and  Hardwicka  Mall;  alao  Caaalohury  House,  by  Johv  Biunov,  Impenal  foiio,  M  fine 
engraTings,  by  La  Kxvx  (pub.  at  16^  18i.)  hf.  morocco,  gilt  edges,  M.  Us.  M.  U4r 

RUDINQ'S    ANNALS    OF    THE   COINAOE  OF  GREAT  BRITAIN   AND   ITS 

DEPENDENCIES.    Three  ToU.,  410.,  IM  plates,  (pab.  at  <l.  fis.)  alaHw  «<.  4s.  U4t 

SILVESTRE  PALEOQRAPHIE  UNIVER8ELLE: 

On,  Fac-Similes  d'Ecritures  de  tous  les  Peuplrs  et  de  toos  lee  Ttmpa,  tlrea  des  pins  Aatiia«> 


larpre  and  most  heautifallr  executed  fac- similes  of  the  finest  and  most  interesting  manuscripta 
of  every  age  and  nation,  illuminated  in  the  finest  style  of  art,  (pub.  at  75^.)  Ml,  lOt.    Paris,  1841 

the  same,  splendidly  ht  morocco,  gilt  adges,  tOL,  or  whole  moraeeo,  701. 

SMITH'S  ANCIENT  COSTUME  OF  GREAT  BRITAIN  AND  IRELAND, 

From  the  7th  to  the  16th  Century,  witli  Historical  Illustrations,  folio,  with  83  coloured  plataa 
illuminated  with  gold  and  sUver,  and  highly  finished  (pub.  at  KM.  Itf.)  \d,  hd.  mor.  extra,  gUt 
edges,  at.li9.9d.  ^  • 

STORER'S  CATHEDRAL  ANTIQUITIES  OF  ENGLAND  AND  WALES. 

4  vols.  Kvo.,  with  2a6  engraTings,  (pub.  at  7^.  lOe.)  hf.  morocco,  li.  U*.  Od. 

WALPOLE'S  (HORACE)  ANECDOTES  OF  PAINTING  IN  ENGLAND, 

With  some  Account  of  the  Principal  Artists,  and  Catalogue  of  Engravers,  who  have  been  boo 
or  reaided  in  England,  with  Notes  by  Dallawat  ;  New  Edition,  Rerised  and  Enlarged,  by 
Ralph  Woknum,  Esq.,  complete  in  2  toIs.  8to.,  with  numerous  beautihU  portrslts  ana 
plates. 

WHITTOCK'S  DECORATIVE  PAINTER'S  AND  GLAZIER'S  GUIDE, 

Containing  the  most  approved  methods  of  imiuting  every  kind  of  fancy  Wood  and  Marble,  la 
Oil  or  Distemper  Colour,  Designs  for  Decorating  Apartments,  and  the  Art  of  Staining  and 
Painting  on  Glass,  ftc,  with  Examples  from  Ancient  Windows,  with  the  Supplentent,  Atfi, 
Illustrated  with  104  plates,  of  which  44  are  coloured,  (pub.  at  U.  14s.)  cloth,  II,  lOt, 

WHITTOCK'S  MINIATURE  PAINTERS  MANUAL 

Foolscap  8V0.,  7  coloured  plates,  and  aumeroos  woodcuts  (pob.  at  St,)  cloth,  a*. 

riNDSOR  CASTLE  AND  ITS  ENVIRONS.  INCLUDING  ETON, 

?y  hSU,^^  Reitchib,  new  ediUon,  edited  by  E.  Jbmb,  Eso.,  iUuatrated  with  upwarda  off! 
h— utiftU  Engravinge  on  Steal  and  Wood,  royal  8T0.,  |^  doth. 


ADDITIONS  TO  HSNUr  G.  Bonn's  CATALOGUE.  H 

KATUItAL  HISTORY,  AGRICULTURE,  ETC. 


BECHSTCIN'6  NATURAL  HISTORY  OF  CAQC  BIRDS; 

Their  Manaffnneat,  H«hit«,  Food,  DlMMac,  Trsatment,  BrMdlnt,  aadth*  IIMIkmIi  6t  Ctlfifefaig 
them,  12mo.,  Beit  Sdition,  oomerous  woodcuts,  gilt  cloth,  gilt  edges,  8i. 

BRITISH  FLORIST,  OR  LADY'S  JOURNAL  OF  HORTIOULTURC 

•  Tols.  tTo.,  ti  colovMd  pUtM  or  flo««n  mi  gnaps  (pub.  at  U.  MSk ),  tMkt  ll»  («•»  ItM 

DON'S  GENERAL  SYSTEM  OF  GARDENING  AND  BOTANY. 
4  vols,  royal  4to.,  oameroos  woodcuts  (pub.  at  lU*  8«.},  olotli,  lU  ikk  8i» 

DON'S  HORTUS  CANTABRIQIENSIS; 

Thirteenth  Edition,  Sro.  (pub.  at  1/.  4«.)»  cloth,  llf. 

DOYLC>  CYCLOPEDIA  OF  PRACTICAL  HUSBANDRY, 

And  Rural  Affairs  in  Gene    '  *'       «*-      ^ ...... 

(pub.  at  IS*.),  cloth,  8«.  Ocf. 

FiTZROY  AND  DARWIN.— ZOOLOGY  OF  THE  VOYAGE  IN  THE  BEAGLC 
166  platM,  moatl^r  coloured,  6  Tola.  royal  4to.  (pub.  at  M.),  clotk,  M.  6h. 

GARDENER'S  MONTHLY  VOLUME,  EDITED  BY  JOHNSON, 

Complete  in  12  toIs,  with  numerous  woodcuts,  containing,  the  Pottto.  OM  voL— CttetttoiM^ 
«ne  foL— Oiapp  Vine,  two  T<ds.->AurieuIa  ana  Asparagus,  one  Tol.-~-Fine  Apple,  two  Tote.-* 
ftrawberry.one  toI.— Dahlia,  one  rol.— Peach,  one  toL— Apple,  two  *ol«.— Mgatker  llvala. 
l2mo.,  woodcuts,  (pub.  at  1^  10*.),  cloth,  18«.  Ulf 


And  Rvural  Affairs  in  GeMral,  New  Edition,  Snlaifed,  thick  tvon  vKk  ••  wo«4  encmvlhfa 


either  of  the  volumes  may  be  had  separately  (pub.  at  St.  6d.),  at  Is.  6if. 


HARDWICKE  AND  GRAY*8  INDIAN  ZOOLOGY. 

Twenty  parts  farming  two  toU.,  royal  fblio*  lot  oolound  plate*  (pub*  ai  lib),  Mwed,  lib  lit., 
or  hf.  morocco,  gilt  edges,  14/.  14«. 

LEWIN'S  NATURAL  HISTORY  OF  THE  BIRDS  OF  NEW  SOUTH  WALES. 

Third  Edition,  with  an  Index  of  the  Scientific  Names  and  Synonymes  oy  Mr.  Qhttvx.l»  awl  Kr. 
Ettom,  folio,  27  plates,  coloured  (pub.  at  U.  it.),  hL  bd.  morocco,  2Li$, 

LINDLErS  DIGITALIUM  MONOGRAPHIA. 

Folio,  28  plates  of  the  FoxgloTc  (pub.  at  U.  4*.),  cloth,  II.  lis.  6d» 

•  the  same,  tha  plataa  beavtilUly  ealewed  (p«b.  at  41, 6e.),  otolhi  ft.  Uk  6(k 


MISCELLANEOUS   ENGLISH   LITERATURE,    HISTORY,    BIOGRAPHT, 
VOYAGES  AND  TRAVELS,  POETRY,  ETC. 


BANCROFF'S  HISTORY  OF  THE  UNITED  STATES, 

From  the  Discovery  of  the  American  ContiiMnt.    TwvUOi  JB4Btloa,t  tola,  Bvo.  dpttkUslltA  ai 
2/.l0«.),  cloth,  IL  lis.  6d,  1811 

BRITISH  ESSAYISTS, 

Vis.,  Specutor.  Tatler,  Guardian,  Rambler,  Adventurer,  IdlW,  and  Ceanolsaar,  3  thick  t^ida. 
8to.,  portraits  (pub.  at  21.  St.),  cloth,  II.  7$,    Either  volume  iLay  b«  had  separata. 

BROUGHAM'S  (LORD)  POLITICAL  PHILOSOPHY. 

and  Essay  on  the  British  Constitution,  three  vols.  8vo.  (puft.  at  Ik  lU.  Btt.),  olotktU  la.     UU4 

British  Constitution,  (a  portion  of  the  preceding  work,)  tvo.,  eloth^  S«. 

BROUGHAM'S  (LORD)  HISTORICAL  SKETCHES  OF  STATESMEN, 

and  other  Public  Characters  of  the  time  of  Oeozge  III.    Vol.  III.,  royal  8vo.,  wHk  10  Am 

portraits  (pub.  at  1/.  1«.),  cloth,  10«.  6d.  IMI 

■  the  same,  without  the  portraits,  demy  8vo.  (pub.  at  lOs^  6rf.),  elotk.  It. 

BROUGHAM'S  (LORD)  LIVES  OF  MEN  OF  LETTERS  AND  SCIENCE, 

Who  Flourished  in  the  Time  of  George  III.,  royal  8vo.,  with  10  fine  portraita  (pub.  at  Ifc  Isih 

cloth,  12«.  .      #  f  jr  If  ^ 

■  the  same,  also  with  the  portraits,  demy  8vo.  (pub.  at  11. 1«.),  cloth,  10*.  6d.  1M6 


GARY'S  EARLY  FRENCH  POETS, 

A  Series  of  Notices  and  Tranalations,  with  an  Introductory  Sketch  of  the  History  of  Fmch 
Poetry;  Editel  by  his  Son,  the  Rev.  Hbn&y  Cart,  foolscap  8vo.,  cleth,  5»,  184t 

GARYS  LIVES  OF  ENGUSH  POETS, 

Sappienentaij  to  Dr.  Joiuisov'a  "  Lives."  Sditacl  ay  hia  Boo,  ftiolacap  8to.,  clotk,  7tk      tM$ 


m  ADnrnONS  TO  HENRY  O.  BOHini  CATALOGUE. 

CLARKE'S  (DR.  E.  D.)  TRAVELS  IN   VARIOUS  COUNTRIES  OF  EUROPE, 
JJIA,  AND  AFRICA,  11  T«b.  tvWn  ■>»•  •»!  Pi«te>  (P^b.  ak  IM.),  cloth,  U,  U.  1827-Si 


CLASSIC  TALES. 

CilhlMt  EdlUoiLeoMMfdM  Hm  TlMrof  Wakefield.  EUnbcth,  PavI  and  Ylnrlnia,  GnlUTerV 
IVmvela,  Sterae's  aaaftwnfal  JoanMr,  tenowa  of  Waiter,  Thoodoalna  and  Cooataatla,  Caatle 
•r  Otnurto,  ud  BaaaalaB,  eonpMeli  1  t*L  Iteo.  j  t  aMdaUioB  f«traito  (pttb.at  Ito.  6<i.), 
clotk.a«.  6d. 

COLMAN'S  (GEORGE)  POETICAL  WORKS, 

CeatalnfjurUi  Broad OriM,  Vatailea,  and  BeoMtilBttlaa,  Mm^ woedcota  (pub.  at  S^f><JO« 

DAVITS  SKETCHES  OF  CHINA. 

Xholnff  an  Island  Joomef  of  Four  Moatlia;  wKh  n  Aeeonmt  of  tte  War.  Two  vola.,  poat  tro. 
«ltkanewmapofChln«(p«k.atl6fc),eloai,ta.  1841 

DOMESTIC  COOKERY, 

Bj  a  Ladj  ( Mrs.  Rv  vDux)  Hew  Edltioa,  with  moMraia  addWeaal  Bue^^iby  Mia.  BzmcR, 
UBOn  with  tplateaCpab.  at  fit.)  cloth,  s*.  MM 

QILUES'  (DR.)  HISTORICAL  COLLECTIONS,  .      . 

BehKinc  to  Reouurkahle  Perioda  of  the  Soceesa  or  the  Ooapel,  Incfading  the  Appendix  and 
•upplement,  with  a  Frefhce  and  ContinutloB  by  the  Bat.  H.  BovAa,  rojal  Sto.  (pub.  at 
U*.6<f.),cloth,7«.6d.  IMS 


QOETHE'S  FAU8T,  PART  THE  SECOND. 
Aa  eompletad  la  mi.  translated  Into  Enaliali  ^ 
•eoond  Edition,  fei^.  tro.  (pub.  at  t«.),  eloth,  S*. 


Arabic,  nethodloally  anraaved,  and 
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le  ligr  Johv  XaodovaU)  Bszx,  Baq. 

JOHNSONIANA:  ^     _ 

A  ColleetioB  of  Hlseellaaeous  Anecdotes  and  Sajinn,  gathered  firom  nearly  a  hundred  dUliarent 
PubUcatloos,  and  not  contained  in  Boawsi.L*a  Life  of  Johnson.  Edited  by  J.  W.  Caoxxa, 
M.P.t  thick  foolscap  tyo.,  portrait  and  firontlapiece  (pub.  at  lOi.),  dotfi,  4a.  fid.  U4S 

JOHNSTON'S  TRAVELS  IN  SOUTHERN  ABYSSINIA, 

Through  the  Country  of  Ada!,  to  the  Kiajdom  of  Shoe.  Two  tola.,  tfo.,  map  and  platea  (vub. 
atU.8«.),cloth,l(te.e<l.  ^^  f       •»      r        r  vj^ 

KIRBrS  WONDERFUL  MUSEUM. 

8ix  yQla.,gyo.,  IM  eurlous  portraits  and  platea  (pub.  at  41.  it.),  eloth,  iL  U, 

LANE'S  KORAN,  SELECTIONS  FROM  THE, 
With  an  intcrwoyen  Commentary,  tranalated  flram  tte 
Illustrated  by  Notea,  tyo.  (pub.  at  10«.  fid.),  cloth,  is. 

LEWIS'S  (MONK)  UFE  AND  CORRESPONDENCE, 

With  many  Pieces  in  Pnse  and  Verse  never  before  published.  Two  vols.,  8vo.,  portrait  (pub. 
at  IL  8«.),  cloth,  I2f.  1839 

LODGE'S  (EDMUND)  ILLUSTRATIONS  OF  BRITISH   HISTORY,  BIOGRAPHY, 

AND  MANNERS,  in  the  Reigns  of  Henry  VIII.,  Edwaiti  VI..  Maxy,  Elizabeth,  and  James  I. 
Second  Edition,  with  above  BO  autographs  of  the  princ^^  characters  of  the  period.  Three 
yols.,  8to.  (pub.  at  U.  Ifii.),  cloth,  1/.  183& 

MALCOLM'S  MEMOIR  OF  CENTRAL  INDIA. 

Two  vols.,  8T0.  third  edition,  with  large  map  (pub.  at  U.  It.),  etott,  U«.  1833 

MARTIN'S  (MONTGOMERY)  CHINA, 

Political,  Commercial,  and  SodaL  Two  yola.,  fiyo.,  8  nana,  atatiftkal  tablea,  kc.  (puli.  at 
li.  4«.)  cloth,  14«.  ^*^  1847 

MATHEWS'  (CHARLES)  MEMOIRS* 

Including  his  Autobiography  and  Diary,  Bdlted  by  Mrs.  Matbsws.  Four  yols.,  8yo.,  flna 
plates  (pub.  at  2^  Ifii.),  cloth,  IL  U.  183» 

MILL'S  ELEMENTS  OF  POUTICAL  ECONOMY, 

Kew  Edition,  revised  and  corrected,  8vo.,  (pub.  at  St.),  cloth,  S*.  fid.  1844 

MOORE'S  (THOMAS)  EPICUREAN,  A  TALE;  AND  ALCIPHRON,  A  POEM. 

Tvaxna's  Illuftrated  Edition,  foolscap  8vo.,  4  beautlAil  Engravings,  (pub.  at  10*.  6d.),  cloth, 
I*.,  or  elegantly  bound  in  morocco,  7t.  fid.  1839 

NtLSON'S  LETTERS  AND  DISPATCHES*  BY  SIR  HARRIS  NICOLAS, 

7  vols.  8vo.,  (pub.  at  ft/.  10«.),  cloth,  SL  10*.  1845—46 

PARDOE'S  (MISS)  CITY  OF  THE  MAGYAR, 

Or  Hungary  and  her  Institutions  in  183»— 40,  8  vols.  Svo.,  with  9  Engrayinga,  (published  at 
It.  lis.  fid. ),  gilt  cloth,  10«.  fid.  1840 

PARRY'S  CAMBRIAN  PLUTARCH, 

Comprising  Memoirs  of  aome  of  the  mwt  cmintat  Welanmen,  from  the  earUeet  times  to  th* 
8y«.,  (p«b.  at  18s.  M.),  eloth,  Mk  1884 


ADDITIONS  TO  H&imT  O.  BOHN'S  CATALOGUB.  Mf 

PRICE'S  (MAJOR  DAVID)  MAHOMMEDAN  HISTORY, 

From  the  Death  of  the  Arabian  Legislator  to  the  Accession  of  the  Emperor  Akbar,  tad  th* 
Eiubllshment  of  the  Mogul  Empire  In  Hlndostan,  4  Tola.  4to.  vith  a  large  coloured  mm*  at 
Asia,  (pub.  at  7/.  17«.  6d.},  cloth,  1/.  16«.  Un 

SHAKSPEARE'S  PLAYS  AND  POEMS.  IN  ONE  VOLUME,  8VO.. 

With  Explanatory  Notes,  and  a  Memoir  07  Dk.  JoHxaov,  portrait  (pub.  at  15s.),  eloIlL 
7«.  6d. 

SHAKSPEARE'S  PLAYS  AND  POEMS,  POCKET  EDITION, 

With  a  Life  by  Albxavdxk  Chaucbks,  complete  in  1  thick  yoL  Umo.,  printed  in  a  DUmonA 
type,  with  40  steel  Engravings,  (pub.  at  Its.  0d.),  cloth,  8s.  IMf 

SHIPWRECKS  AND  DISASTERS  AT  SEA; 

NarratiTes  of  the  most  remarkable  Wrecks,  Conflagrations,  Mutinies,  fee.,  eomprlaint  tii« 
**Los8  of  the  Wager,"  **  Mutiny  of  the  Bounty,"  fcc,  Umo.  frontispiece  and  vignette,  (pnk. 
at  «•.),  cloth,  St.  K-  ■•         ii^j^ 

STERNE'S  WORKS,  COMPLETE  IN  1  VOL,  ROYAL  8VO., 

Bortrait  and  Tlgnette,  (pub.  at  18s.),  cloth,  10s.  6d. 

ST.  PIERRE'S  WORKS, 

Including  the  "  Studies  of  Nature,"  "  Paul  and  Ybglnla,*'  and  the  <•  Indian  Cottage,"  witk  « 
Memoir  of  the  Author,  and  Notes,  by  the  Bjbt.  E.  Clabxx,  complete  in  »  ftick  vols.  Heap* 
8T0.,  Portrait  and  Frontispieces,  (pub.  at  18s.),  clotii,  7s.  WM 

TAYLOR'S  (W.  B.  S.)  HISTORY  OF  THE  UNIVERSITY  OF  DUBUN, 
Numer  '  "  -.-—.-..  ...._.  ... 

7s.  6d. 


Numerous  wood  engmvings  of  iu  BuUdiags  and  Aeademio  Costumes,  (pub.  at  IL),  elotiu 


TYTLER'S  ELEMENTS  OF  GENERAL  HISTORY, 

New  Edition,  thitk  Umo.  (536  closely  printed  pages),  steel  frontlspiMe,  (pub.  at  8s.)  cIotl^ 

WEBSTER'S  ENLARGED  DICTIONARY  OF  THE  ENGLISH  LANGUAGE, 

Containing  the  whole  of  the  former  editions,  and  large  additions,  to  which  is  prefixed  an  lotlO- 
ductory  Dissertation  on  the  connection  of  the  languages  of  Western  Asia  and  Europe,  edited 
by  CHAUNCEr  A.  GhooDKiCH,  in  one  thick  elegantly  printed  volume,  4to.,  cloth,  M.  Ss.  (Tb» 
most  complete  dictionary  extant).  }S49 

WHITE'S  FARRIERY. 

Improved  by  Rossek,  8vo.  with  plates  engraved  on  steel,  (pub.  at  14s.)  cloth,  7s.  IMf 

WORCESTER'S   NEW    CRITICAL   AND    PRONOUNCING    DICTIONARY    OP 

THE  ENGLISH  LANGUAGE,  to  which  is  added  Walker's  Key,  and  a  Pronouncing  Voca- 
bulary of  modem  Geographical  Names,  thick  imperial  8vo.  (pub.  at  lU  St.),  cloth,  18s.        1847 
*»*  The  most  extensive  catalogue  of  words  ever  produced. 

WRANGELL'S  EXPEDITION  TO  SIBERIA  AND  THE  POLAR  SEA, 

Edited  by  Lieut.-Col.  Sabine,  thick  Umo.  large  map  and  port.,  (pub.  at  6s.),  cloth,  4*.  6d«  18M 

WRIGHTS  COURT  HAND  RESTORED, 

Or  th9  Student  assisted  in  reading  old  charters,  deeds,  Jtc,  small  4to,  33  plates,  (pub  at  U.  8s.). 
cloth,  1/.  1«.  1841 

THEOLOGY,  MORALS,  ECCLESIASTICAL  HISTORY,  ETC. 


LIVES  OF  THE  ENGLISH  SAINTS. 

By  the  Rb v.  J.  H.  Newmav  and  others,  14  vols.  ISmo^  (palib  i*  K.  8s. ),  8«««d  In  omameatad 
covers,  1/.  5«.  1844-< 

NEFF  (FELIX)  LIFE  AND  LETTERS  OF, 

Translated  Arom  the  French  of  M.  BosT,  by  M.  A.  Wtatt,  turn,  ITO.  Portrait,  (pub.  at  6s.), 
cloth,3«.  6d.  184S 

PALEY'S  COMPLETE  WORKS, 

With  a  Bio^aphical  Sketch  of  the  Author,  by  Bsr.  D.  8.  WAnAVS,  6  Tols.  8vo.,  (pub.  at 
W.15S.),  cloth,  I8s.  1837 

PASCAL'S  THOUGHTS  ON  RELIGION, 

And  Adam's  Private  Thoug^U  on  Religion,  edited  by  the  Rsv.  £.  Bxcxkutsth,  fcap.  8vo., 
(pub.  at  5«. ),  cloth,  3s.  6d.  1847 

SMYTH'S   (REV.    DR.)    EXPOSITION    OF    VARIOUS    PASSAGES    OF    HOLY 

SCRIPTURE,  adapted  to  the  Use  of  Families,  for  every  Day  throughout  the  Year  3  vols.  8vo., 
(pub.  at  U.  lis.  6d.),  cloth,  0s.  IM) 

STEBBING'S  HISTORY  OF  THE  CHURCH  OF  CHRIST, 

From  the  Diet  of  Augsburg,  15S0,  to  the  present;  Century,  3  vols.  8vo.,  (pub.  at  U.  Ut.)» 
cloth,  lis  i)M 


AMDmWB  TO  HXKBT  6.  BOHITS  CATALOOliB. 


VOftUON  LANOUAOSS  AND  LITERATURK,  INCLUDrVG  CLASSICS  AND 
TftAKSLATIOirSi  OICTIONAftlSSt  COLLEaB  AND  SCHOOL  BOOKS. 


ARttTOTLE'8  RHETORIC,  LITERALLY  TRANSLATED, 

whli  Notes;  aad  an  Auljnli  bj  Thomas  Hobbbs  of  MalmesbarT,  Bad  b  BbiIbb  of  AmIjObbI 
OaBBCkHu,poBtfvoM(prtelBdnalibraiwltktke8tBikb(4Xibniy),elollKte.  IMS 

BOURNE'S  (VINCENT)  POETICAL  WORKS, 

LBttB  and  SBgltob,  Itmo.  (pnb.  Bt  3#.  6d.),  eloU^  sZ  M.  UM 

■»,  taatB  pBf  Bty  BB  SlBtBBt  fOl—B,  IftMB.,  (p«K  Bt  !>.)»  Ctotfc,  ts.  64.  ItSt 


I'S  UPE,  PAMIUAR  LETTERS,  AND  LtTTERS  TO  ATTICU8, 

ijr  MiDDLBToM,  Mklmoth,  Bad  Hbbbbabv,  compIetB  in  one  ttiick  vol.  royal  8to.,  portnIL 
(pttb.atl(.4*.),elodmiib  liii 

DEMOSTHENES, 

Tnuulated  hy  Lmlawd,  the  two  vols.  Sto.  complete  in  1  vol  UoM.,  kBiMlBOiBelj  pitetM  Is 
4MblB  eolaauM,  Ib  peail  tirpe,  pBitnli,  (ptri>.  ak  ss.),  cIoIIh  to 

OONNEOAN'S  GREEK  AND  ENOUSH  LEXICON. 

XBlarscd;  with  examples,  literally  translated,  selected  mmi  the  elaasicAl  anthers.  Fourth 
Bdltion,  conaUemMy  entaffBd,  canAilly  retisM*  and  BBtBriaily  laiproved  tbrougboBt;  MA 
•r».(irMpa|B8),  (p«b.all(.lfc),ekitt,li.l«.  lUf 

LtVERETTS  LAT1N-ENGUSH  AND  ENGLISH-LATIN  LEXICON. 

Compiled  from  PACCxoi.Ari  and  8cMai.tBB.    ThMc  rBjral  (to*  (pah.  at  iC  lis.  Od.),  ololl, 

LfVY.    EOITEO  BY  PRENDEVILLE. 

UvU  Htotmte  Ubri  QBiaque  niions,  with  Bi^Uah  Notaa  h§  Pb.miimtu.lb.    New  BdikiM| 

UOM.,  BBStljr  BOBMI  M  fOiUlf  is.  IMi 

-  tte  BBBM,  Books  L  to  III.,  BopBrBtBly,  Blolht  U.  ML 
•  tht  MUM,  Books  IT.  Bad  ▼.,  Btoth,  tsw  M^ 

NtWMAN'S  PRACTICAL  SYSTEM  OF  RHETORIC: 

Or,  the  Principles  and  Boles  of  Style,  with  Examples.    Sixth  Editloa,  ttmo.  (p«b.  at  to  6AI. 

^^RFBaay  ^Ve  B^Hi9 

PLUTARCH'S  LIVt8»  BY  THE  LANQHORNES. 

OBiplBts  IB  mm  thkk  folaaa,  tro.  (pBb.  at  ICs),  cloilh  t».  M 

RAMSHORN'S  DICTIONARY  OF  LATIN  SYNONYMES, 

For  the  Use  of  Schools  and  Private  Students.  Translated  and  Bdited  by  Dr.  Libbbk.  Post 
Sto.  (pnb.  at  7«>),  cloth,  4*.  td,  IMI 

TURNER'S  (DAWSON  W.)  NOTES  TO  HERODOTUS^ 

For  the  Use  of  College  Students.    8to.,  cloth,  12a.  190 

VBLPrS  GREEK  TESTAMENT,  WITH  ENGUSH  NOTES, 

Accompanied  by  parallel  passages  ftrom  the  Claaeic<i  Fifth  Bdltion,  S  vols.,  8vo.,  with  2  maps 
(pnb.  at  2L)t  cloth,  \L  St.  1847 

XENOPHON'S  WHOLE  WORKS,  TRANSLATED  BY  SPELMAN  AND  OTHERS. 
The  only  complete  Edition,  1  thick  voliune,  Sto.,  portrait  (pub.  at  in.),  cloth,  iu«. 


NOVELS,  FICTION,  AND  LIGHT  READING 


GARLETON'S  VALENTINE  MCCLUTCHY,  THE  IRISH  AGENT; 

Or,  Chronicles  of  the  Castle  Cumber  Propertr.  The  Illvslsatsd  Edition,  eomplete  lo  I  f*!^ 
•to.,  with  SO  plates  by  Phiz  (pub.  at  12«.),  cloth,  to 

JANE'S  (EMMA)  ALICE  CUNNINGHAMS, 

Or,  the  Chriitian  as  Dangfater,  Sister,  Friend,  and  UHlb.   Post  Svo.  (pub.  at  to),  cloth,  to  6d. 

IMC 

LAST  OF  THE  PLANTAGENETS,  .  _      ^       .  „ 

An  Historical  NarratiTe,  illustrating  the  Public  Events,  and  Domestic  and  Ecclesiastical 
Manners  of  the  Uth  and  16tb  Centuries.  Foolscap  8vo.,  Third  Edition  (pub.  at  7t.  Od.),  cloth, 
U.M.  isat 

MirroRo's  (MISS)  our  village:  complete  in  a  vols.,  post  sva 

■  A  Sertss  ot  Bwal  Tslss  aad  Sketches.   If ew  Edition,  beautifU  woodcute,  gilt  cloth. 


ADDITIOm  TO  HENRY  O.  BOHMf  CATALOGUE.  ^ 


PHANTA8MAQORIA  OF  FUN,  _^  ^    .«>.^..       ^   , 

Edited  and  Illustrated  by  ArrutD  Cmwqitxu.  2  roll.,  poit  tro.,  innitntlens  bj  Lbscs, 
Cruikshank,  ftc.  (pub.  «t  ll«.)t  cloth.  Is.  td,  184S 

POOLE'S  COMIC  SKETCH   BOOK;   OR,  8KJETCHB$  AND  RECOULEGTIONS 

BY  THK  AUTHOR  OP  PAUL  PRY.  Second  Bdltioo,  S  Tolt.,  fOSt  8vo.,  Im  f«irtnit, 
cloth  (rilt,  with  uew  comic  ornunenta  (pub.  at  IS*.),  7«.  id.  IMS 

PORCELAIN  TOWER;  OR.  NINE  STORIES  OF  CHINA, 

In  Prone  and  Verse,  with  highly  humerooa  illustrationa  by  Lsscs,  pottHro.  (pub.  at  !!•.  W.1. 
cloth  gilt,  with  Chineae  devices,  a«.  fld.  Wi 

SKETCHES  FROM  FLEMISH  LIFE.    BY  HENDRIK  CONSCIENCE. 

Square  ISmo.,  130  wood  engraTings,  (pub.  at  6«.),  cloth,  4a.  IkL 

UNIVERSAL  SONGSTER.  ILLUSTRATED  BY  CRUIKSHANIC 

Being  the  largest  coUection  ofthe  heat  Songs  in  the  English  lancuag*  (upwurds  of  8,0M),  ttKM 
vols.,  8T0.,  with  97  huMorotts  engravlags  on  steel  and  wood,  by  Qmuwam  CftVXXtKAVX,  aad 
•  medallion  poitnlta  (pub.  at  li.  16fc)»  cMh,  lis. 


JUVENILE  AND  ELEMENTARY  BOOKS,  OTMNASTIC8,  ETC. 


ALPHABET  OF  QUADRUPEDS      _ 

Illustrated  by  Pigurv  aeiected  nom  the  works  of  the  Old  Maatera,  aquart  Umo.,  vttk  M 
spirited  engrayings  after  BamaHaM,  Rbmbravdt,  Cvtp,  Favl  PoTfU,  kCt  aid  villi  hMal 
latter*  by  Mr.  Shaw,  doth,  gilt  adgas  (pub.  at  4«.  6«l.),  la.  ItM 

I  the  same,  the  plates  coloured,  gilt  cloth,  gilt  edges  (pab.  at  fa.  gdL)  fa. 

CRABB'S  (REV.  G.)  NEW  PANTHEON, 

Or  Mvthology  of  all  Nations;  especiaUy  for  tke  Vaa  of  SdMola  wad  Toou  PeMoas;  with 
Oueations  for  Eiauitnatlon  on  the  Plan  of  Pivkock.  Itmo.,  with  Tirrltatinrmtingranhi  fpul)- 
at3«.),  cloth,  2«.  '^     *1S47 

CROWQU ILL'S  PICTORIAL  GRAMMAR. 

16mo.,  with  ISO  hoaioroas  lllaatratloM  (pub.  at  5$,),  olatl^  gitt  aigt^  tt,  M.  lUi 

EQUESTRIAN  MANUAL  FOR  LADIES. 
By  Frank  Howard.    "    * 
cloth,  gilt  edges,  S*.  M. 


By  .I'RANX  HowARj).    Foolacip  Sro.,  upwards  of  60  baautUU  voode&ts  <p«b.  at  ii.),  g)lt 


GAMMER  GRETHEL'S  FAIRY  TALES  AND  POPULAR  STORIES. 

Translated  (h)m  the  Oerman  of  Orimm  (conuining  42  Fairy  Talea),  poat  gro.,  AUiaroaa  wood- 
cuts by  Oeorob  Crvixshajix  (pab.  at  7«.  6d.),  cloth  gilt,  U,  IgM 

GOOD-NATURED  BEAR, 

A  Story  for  Children  of  all  Agea,  by  R.  H.  Hours.  Squara  tro.,  pJataa  (puh.  gt  Is.)  oloth.  tfc* 
or  with  the  plates  coloured,  4a.  Ig^g 

GRIMM'S  TALES  FROM  EASTERN  LANDS. 

Square  i2mo.,  platea  (pub.  at  &•. ),  cloth,  3«.  6d.,  or  platea  coknuad*  it.  id,  1147 

HALL'S  (CAPTAIN  BASIL)  PATCHWORK, 

A  New  Series  of  Fragments  of  Vojrages  and  Travels,  Second  Sditton,  ISmo.,  cloth,  wMh  tha 
back  very  richly  and  appropriataly  gilt  with  patchwork  devicas  (pub.  at  l&t.),  7<.  tU,  UAl 

HOLIDAY  LIBRARY,  EDITED  BY  WILUAM  HAZLFFT. 

Vniformly  prtnted  in  three  vols.,  plates  (pub.  at  I9a.  6rf.),  cloth  lOs.  Id.,  vt  aaparattly,  «lAr- 
Orphan  of  Waterloo,  S*.  (id.  Holly  Orange,  3«.  (hi.  Legaods  of  &ubanhL  and  Fidnr  Taiaa. 
3$.6d,  '      IH* 

HOWITT'S  (WILLIAM)  JACK  OF  THE  MILL. 

Two  vols.,  13mo   (pub.  at  ISa.),  clcth,  gilt,  7«.  td.  Ig44 

PARLEY  S  (PETER)  WONDERS  OF  HISTORY. 

Square  ICmo.,  oumeroua  woodcuta  (pub.  at  6*.),  cloth,  gilt  adgaa,  St.  td,  1145 

ROBIN  HOOD  AND  HIS  MERRY  FORESTERS. 

fiv  siKPiiEN  pERcr.  Square  i2mo.,  8 illustrations  byOuBB&T  (pab.  atfti.),  cloth,  3i.<Jd.,'or 
with  coloured  plates,  S«.  If4| 

^OMKIN'S  BEAUTIES  OF  ENGLISH  POETRY, 

Selected  for  the  Use  o^  Youth,  and  designed  to  Inculcata  the  Practloa  of  Vlrtiia.  Twtntlatil 
EdiMou,  with  considerable  additions,  roval  l8mo.,  Tanr  aiagantli  prifttad.  with  a  baratlftal 
frontispiece  after  Ha  BTKT,  elegant  gilt  edges,  3«.W  -*  r-  "^"1547 


ADDiriOKS  TO  HENRY  G.  fiOHKH  CATALOGUE; 


MEDICINE,  SURGERY,  ANATOMY,  CHEMISTRY,  ETC. 


LETS  (DR.)  ESSAY  ON  THE  CROUP, 

•vo.  ft  plMas,  (pah.  at  lit.)*  cloth,  S«.  (id, 

NEW  LONDON  SURGICAL  POCKET-BOOK, 

ndck  rojral  ISao.,  (pak.  at  11^),  hC  bdU  6*.  UU 

NEW  LONDON  CHEMICAL  POCKET-BOOK; 

Adapted  to  tlM  Daily  utt  of  the  Studaiit,  royal  itmo.,  noBuroaa  irood*eati,  (pah.  at  T«.  SdLI, 
U.bd.  3$.td,  UM 

NEW  LONDON  MEDICAL  POCKET-BOOK, 

ucloding  Phannacy,  Poaokiiy,  ftc.,  royal  itmo.,  (pub.  at  8*.),  ht  bd.  S«.  6<(.  ISM 

•INCLAIR'S  (SIR  JOHN)  CODE  OF  HEALTH  AND  LONGEVITY; 

Itslh  edition,  complete  In  one  thkk  toL  tro.,  portrait,  (pub.  at  II, ),  cloth,  7«.  1841 

PHENSON'S  MEDICAL  ZOOLOGY,  AND  MINERALOGY; 

■eluding  alio  an  account  of  the  Anfanal  and  Mineral  Foiaons,  45  coloured  platea,  royal  Sro., 
(pub.  at  IL  U,),  clolh,  lU  U,  ISSt 


•HI 


MATHEMATICS. 


BRADLEY'S  GEOMETRY,  PERSPECTIVE,  AND  PROJECTION, 

For  the  UM  ofartiaU.    8  platea  and  numerous  woodcuu,  (pub.  at  T«.),  cloth,  S$.  1841 

CUCUD'S  SIX  ELEMENTARY  BOOKS,  BY  DR.  LARDNER, 

fro. 


With  an  Explanatory  Commentary,  Geometrical  Exercises,  and  a  Treatise  en  Solid  Geometry, 
.,  0th  edition,  cloth,  te. 


EUCLID  IN  PARAGRAPHS: 

The  Elements  of  Euclid,  containing  the  trtt  Six  Bodca,  and  the  flrst  Twenty-one  ProporttloBS 
Of  the  Eleventh  Bonk,  limo.,  with  the  Planea  Aaded,  (pub.  at  6t.),  doth,  3«.  6d.    Comb.    184f 


BOOKS  PRINTED  UNIFORM  WITH  THE  STANDARD  LIBRARY. 


JOYCE'S  SCIENTinC  DIALOGUES,  ENLARGED  BY  PINNOCK, 

For  the  Instruction  and  Entertainment  of  Young  People.  New  and  greatly  improved  and 
enlarged  edition,  by  William  Pinnock,  completed  to  the  present  state  of  knowledge,  (600  pagee) 
numerous  woodcuts,  it, 

STURM'S  MORNING  COMMUNINGS  WITH  GOD, 

Or  Devotional  Meditations  for  every  Bay  in  the  Year,  te.  1847 

ARISTOTLE'S  RHETORIC, 

With  Notes;  and  an  Analysis  by  Thos.  Hobbxs  9i  Malmeabury,  and  a  Seriea  of  Analytical 
Ouestions,  &«.  1847 

EURIPIDES'  FOUR  PLAYS, 
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CHILUNGWORTH'S  REUGION  OF  PROTESTANTS. 

800  pp.  3«.  6d, 
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